An assessment of performance measures in child nutrition programs by Hanna, Elizabeth Northway
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
2008
An assessment of performance measures in child
nutrition programs
Elizabeth Northway Hanna
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Educational Administration and Supervision Commons, Medical Nutrition
Commons, and the Nutrition Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Hanna, Elizabeth Northway, "An assessment of performance measures in child nutrition programs" (2008). Retrospective Theses and
Dissertations. 15678.
https://lib.dr.iastate.edu/rtd/15678
 An assessment of performance measures in child nutrition programs 
 
 
by 
 
 
Elizabeth Northway Hanna 
 
 
 
A dissertation submitted to the graduate faculty 
 
in partial fulfillment of the requirements for the degree of  
 
DOCTOR OF PHILOSOPHY 
 
 
 
Major: Foodservice and Lodging Management 
 
Program of Study Committee: 
Catherine Strohbehn, Major Professor 
S. Keith Adams (deceased) 
Robert Bosselman 
Mary Gregoire 
Gary Mirka 
Mack Shelley 
 
 
 
 
 
 
 
 
 
 
 
Iowa State University 
 
Ames, Iowa 
 
2008 
 
Copyright © Elizabeth Northway Hanna, 2008.  All rights reserved.
3316195 
 
3316195 
 2008
  
ii 
TABLE OF CONTENTS 
LIST OF TABLES ...............................................................................................................v 
ACKNOWLEDGEMENTS ............................................................................................... vii 
ABSTRACT ..................................................................................................................... viii 
CHAPTER 1. INTRODUCTION .........................................................................................1 
Introduction ..............................................................................................................1 
Purposes of the Study................................................................................................6 
Significance of the Study ..........................................................................................7 
Limitations of the Study ............................................................................................8 
Definitions ................................................................................................................9 
Abbreviations ......................................................................................................... 14 
CHAPTER 2. LITERATURE REVIEW ............................................................................. 18 
Performance Measurements Used in Foodservice.................................................... 18 
Introduction ................................................................................................. 18 
Total-Factor Productivity (TFP) Measures................................................... 19 
Partial-Factor Productivity (PFP) Measures ................................................. 22 
Combination Methods Using TFP and PFP ................................................. 24 
Data Envelopment Analysis (DEA) ............................................................. 25 
Factors That Affect Productivity in Foodservice ..................................................... 26 
Productivity in Foodservice ......................................................................... 26 
Productivity in School Foodservice ............................................................. 28 
Employees and Supervisors ......................................................................... 32 
Equipment and Layout ................................................................................ 32 
Menu ........................................................................................................... 34 
Work Measurement Techniques .............................................................................. 35 
Productivity Performance Measurements Used in School Foodservice .................... 37 
Introduction ................................................................................................. 37 
Labor Productivity Used in School Foodservice Programs........................... 38 
Financial Indexes Used in School Foodservice Programs ............................ 41 
Summary ................................................................................................................ 42 
CHAPTER 3. RESEARCH METHODS ............................................................................. 44 
Introduction ............................................................................................................ 44 
Phase 1. Examine Foodservice Director’s Attitudes About Performance Measures . 45 
Target Population ........................................................................................ 45 
Sampling Frame .......................................................................................... 45 
Sample Design ............................................................................................ 46 
Survey Mode ............................................................................................... 48 
Questionnaire 1 ........................................................................................... 48 
Data Collection ........................................................................................... 50 
Data Analysis .............................................................................................. 51 
  
iii 
Phase 2. Determine Partial Factor Productivity Performance Measure and Total 
Factor Productivity Performance Measure ................................................... 52 
Sampling Frame .......................................................................................... 52 
Survey Mode ............................................................................................... 52 
Questionnaire 2 ........................................................................................... 53 
Data Collection ........................................................................................... 53 
Data Analysis .............................................................................................. 54 
CHAPTER 4. RESULTS AND DISCUSSION ................................................................... 55 
Introduction ............................................................................................................ 55 
Characteristics of Districts ...................................................................................... 58 
Respondents ................................................................................................ 58 
Districts ....................................................................................................... 61 
Use of Convenience Foods and Disposable Student Use Items .................... 64 
Perceptions of Importance and Frequency of Use of Selected School Foodservice 
Performance Measures ................................................................................ 73 
Operating Ratios ......................................................................................... 78 
Participation Data ........................................................................................ 80 
Productivity Ratios ...................................................................................... 82 
Inventory Data ............................................................................................ 84 
Meal Costs .................................................................................................. 86 
Financial Information .................................................................................. 87 
Food Cost Percentage .................................................................................. 89 
Methods Used to Determine Staffing Requirements ................................................ 90 
Number of Methods Used by Directors to Determine Staffing ..................... 90 
Methods Used to Determine Staffing Patterns ............................................. 92 
Impact of Selected Variable on MPLH .................................................................. 102 
Workplace Environment ............................................................................ 104 
Service and Preparation Characteristics ..................................................... 106 
Serving Methods ....................................................................................... 109 
Human Resources Characteristics .............................................................. 111 
Staff Characteristics .................................................................................. 113 
Miscellaneous Characteristics .................................................................... 114 
À la Carte .................................................................................................. 115 
Convenience Foods ................................................................................... 115 
Comparison of Meals per Labor Hour and Revenue per Dollar Expense for Select 
Districts ..................................................................................................... 116 
CHAPTER 5. SUMMARY AND CONCLUSIONS ......................................................... 128 
Summary of Findings ............................................................................................ 128 
Limitations of the Study ........................................................................................ 133 
Self-Reported Data .................................................................................... 133 
Sample ...................................................................................................... 134 
Response Rate ........................................................................................... 135 
Differences in Data Collected from State to State ...................................... 136 
  
iv 
Conclusions .......................................................................................................... 136 
Recommendations for Future Research ................................................................. 137 
REFERENCES................................................................................................................. 140 
APPENDIX A. QUESTIONNAIRE 1 .............................................................................. 155 
APPENDIX B. PAPER SURVEY .................................................................................... 165 
APPENDIX C. QUESTIONNAIRE 2 .............................................................................. 171 
APPENDIX D. IRB APPROVAL LETTERS FOR STUDY ............................................. 182 
APPENDIX E. PRE-NOTIFICATION E-MAIL TO STUDY PARTICPANTS ................ 184 
APPENDIX F. COVER E-MAIL TO STUDY PARTICIPANTS ..................................... 185 
APPENDIX G. REMINDER E-MAIL.............................................................................. 186 
APPENDIX H. COVER E-MAIL TO STUDY PARTICIPANTS, PHASE 2 .................... 188 
APPENDIX I. REMINDER E-MAIL ............................................................................... 190 
  
v 
LIST OF TABLES 
 
Table 1. Performance Measures Used in Foodservice Operations ...................................... 20 
Table 2. Variables That Affect Labor Productivity in Foodservice ..................................... 26 
Table 3. Possible School Foodservice Variables, Performance Measures, and  
Required Data ...................................................................................................... 29 
Table 4. Method of Measurement and Productivity Measure ............................................. 36 
Table 5. Staffing Guidelines for Onsite Production Kitchens ............................................. 39 
Table 6. Staffing Guidelines .............................................................................................. 40 
Table 7. Summary of the Study Design.............................................................................. 45 
Table 8. Sample Size Calculator for a Population of 2,534 ................................................ 47 
Table 9. Sample Size Fluctuation for Various Response Rates for Predetermined  
Response ............................................................................................................. 47 
Table 10. Summary of Contacts........................................................................................... 48 
Table 11. Questionnaire Responses by USDA Region ......................................................... 56 
Table 12. Demographic Characteristics of Respondents....................................................... 60 
Table 13. Demographics of Districts' Foodservice Program ................................................. 62 
Table 14. Frequency of Kitchens by District ........................................................................ 64 
Table 15. Amount of Convenience Foods and Disposables Used ......................................... 66 
Table 16. Analysis of Variance (ANOVA) for Differences Among USDA Regions in  
Percent Foods and Disposables Used, Reported in Quartiles for School 
Foodservice Programs .......................................................................................... 68 
Table 17. Games-Howell Post Hoc Tests Indicated Significance Differences of Foods  
and Disposables Used Among USDA Regions ..................................................... 70 
Table 18. School Foodservice Directors Mean Ratings of Importance and Frequency  
of Use of Selected Performance Measures in District Foodservices ...................... 74 
Table 19. Number of Methods Used by Male and Female Respondents to Determine  
Staff Requirements .............................................................................................. 91 
  
vi 
Table 20. Reported Use of Performance Methods and Directors’ Determination of  
Staffing Hours by Gender .................................................................................... 94 
Table 21. Reported Use of Performance Methods and Directors’ Determination of  
Staffing Hours by USDA Region ......................................................................... 94 
Table 22. Calculation of Meals Per Labor Hour (MPLH) by Characteristics of School 
Foodservice Programs and Directors .................................................................... 96 
Table 23. Meals Per Labor Hour (MPLH) Calculated by Building and/or District in  
USDA Regions .................................................................................................... 98 
Table 24. Frequency of School Foodservice Programs’ Calculations of Meals Per  
Labor Hour (MPLH) by Building and/or District by USDA Region ................... 100 
Table 25. Factor Analysis of Directors’ Ratings of Impacts of Selected Variables on  
Meals Per Labor Hour (MPLH) in Districts Where Calculated ........................... 103 
Table 26. Mean Revenue Per Dollar Expense (RPDE) for School Districts Providing  
Detailed Expense and Revenue Information in Section 2 ................................... 118 
Table 27. Meals Per Labor Hour (MPLH) by Type of Kitchen and Enrollment for  
School District Foodservice Operations Providing Detailed Financial  
Information ........................................................................................................ 121 
Table 28. Calculated Meals Per Labor Hour (MPLH) by Type of Kitchen and Meal 
Equivalents Prepared or Served in School Kitchens for School District  
Foodservice Operations Providing Detailed Staff and Participation  
Information and Established Performance Measures .......................................... 123 
Table 29. Comparison of School Enrollments (by Building) Between Districts with  
over 10,000 Student Enrollment and Districts with 2,500 to 10,000 Student  
Enrollment ......................................................................................................... 126 
Table 30. Revenue Per Dollar Expense (RPDE) by Enrollment for Selected School  
District Foodservice Operations ......................................................................... 127 
  
vii 
ACKNOWLEDGEMENTS  
I would like to extend a special thanks to my family, professors, friends, and co-
workers that made this educational journey a possibility. From my grandfather, Louie Field 
who many years ago made education important and special by taking his grandchildren to 
lunch when we made the honor roll in high school; to my parents, Wayne and Lois Northway, 
whose question was not if I was going to college, but which college was I going to attend—it 
is their love and support that inspired in me the value of education. This journey would not 
have been possible without my husband, Roger, who not only provided love and support, but 
also spent countless hours researching articles, developing a SFS director’s database, helping 
me understand statistics, and making meals or cleaning the house while I studied. Even 
though my children, Stacy and Will were not a home, they were of immense help as they 
provided encouragement, support, and love as well as proofing papers or presentations and 
calling school districts for the director’s name and e-mail address. Thanks to my brothers and 
sisters who understood when I was unable to be with them because I was studying. 
 My gratitude goes to Dr. Mary Gregoire and Dr. Jeannie Sneed, who created the 
Child Nutrition Program (CNP) Leadership Academy at Iowa State University. A very 
special thanks to Dr. Strohbehn, my major professor, who spent countless hours reading and 
rereading, in addition to providing guidance, encouragement, and perspective. I wish to thank 
my committee, Dr. S. Keith Adams, Dr. Robert Bosselman, Dr. Mary Gregoire, Dr. Gary 
Mirka, Dr. Mack Shelley, and Dr. Cathy Strohbehn for their support and encouragement.  
 I am grateful to my School Nutrition Iowa friends, fellow CNP classmates, and co-
workers at West Des Moines Community Schools for their support and encouragement.   
  
viii 
ABSTRACT 
School Child Nutrition Program (CNP) directors are expected to operate efficient, 
productive, and effective meals programs (Boehrer, 1993; Decker, et al. 1992; USDA, 2008).  
A variety of performance measures can be used to assess CNPs’ operational effectiveness. 
The purposes of this research were to investigate management and financial attributes 
perceived by foodservice directors of medium-size public school districts in the United States 
to impact performance measures for CNPs and investigate whether widely used standards for 
these performance measures, based on previous research, were relevant due to a variety of 
changes that had occurred in CNPs. 
Two electronic questionnaires were sent to the population of 2,534 foodservice 
directors in medium-sized school districts (enrollments between 2,500 and 10,000). 
Respondents (n = 740) assessed attitudes about and use of productivity measures in their 
programs, use of convenience foods and disposable student-use items, factors that affect 
meals per labor hour (MPLH), director’s demographic information, and district 
characteristics. A convenience sample (n = 34) of foodservice directors provided detailed 
information about revenues, expenses, participation, and staffing. This information was used 
to calculate current MPLH for onsite kitchens, production kitchens serving more than one 
site, and satellite sites and revenue per dollar expense (RPDE). 
Study results indicate increased usage of convenience foods and student-use 
disposable items. This is consistent with findings from previous studies that also indicated 
increased usage of convenience foods and disposables. Using a 5-point Likert-type scale, 
foodservice directors rated importance of 32 performance measures in evaluating their 
programs. These performance measures were grouped into nine factors: financial data (M = 
  
ix 
4.9), financial statements (M = 4.8), food cost (M = 4.7), participation data (M = 4.7), meal 
cost (M = 4.7), productivity ratios (M = 4.5), accounting data (M = 4.5), operating ratios (M = 
4.4), and inventory data (M = 4.3). Directors also indicated frequency of use of these 32 
performance measures. MPLH was the most frequently used productivity ratio. Male 
foodservice directors who worked for contract management companies used financial data 
more frequently than did female directors, whereas female foodservice directors who worked 
in self-operated programs used productivity performance measures more than did male 
directors. Directors perceived onsite supervisor’s effectiveness and experience highly 
influenced the kitchen’s productivity (ratings of 5.3 and 5.1, respectively on a 7-point scale). 
The calculated mean MPLH (21.7 ± 11.1) from all kitchens in the convenience 
sample was higher than MPLH from previous studies. There were slight increases in MPLH 
for onsite kitchens (17.1 ± 7.7) and satellite sites (29.9 ± 12.1), whereas production sites with 
more than one service site (18.5 ± 5.4) had MPLH lower than established performance 
measures. School foodservice directors can evaluate kitchen productivity using MPLH as a 
performance measure. 
There were no significant relationships determined between a partial-factor (MPLH) 
and a total-factor (RPDE) productivity measure. Findings from this study indicate the need 
for school foodservice directors to use two tools, one for kitchen productivity and one for 
overall financial profitability, in managing their programs. 
This study requested information from the 2006-07 school year. Since then, there 
have been a number of economic changes with impacts on school food costs, such as 
increased fuel costs, a decrease in availability of certain foods due to global trade issues, and 
increased production and processing costs due to growing concerns for food safety. With the 
  
x 
new National School Lunch Program meal pattern expected by 2010 and the need for school 
foodservice programs to stay solvent, further research is needed to validate MPLH 
performance measures and explore the relationship between partial-factor and total-factor 
productivity measures.
  
1 
CHAPTER 1. INTRODUCTION 
Introduction 
School Child Nutrition Program (CNP) directors are expected to operate efficient, 
productive, and effective meals programs (Boehrer, 1993; Decker, et al. 1992; USDA, 2008). 
School district stakeholders want programs in which resources are used effectively, funds are 
spent economically and appropriately, and products are produced efficiently. In order to 
measure the effectiveness and efficiency of a program, a variety of performance measures 
can be used  . Brown and Hoover (1990) cited productivity measurement, monitoring, and 
improvement as ongoing management responsibilities in school CNPs. Productivity, a 
performance measure, is the effective use of resources to achieve operational goals (ADA, 
2005). 
To ensure national security, nonprofit school lunch programs were established as a 
policy of Congress to safeguard the health and well-being of the nation’s children and to 
encourage the domestic consumption of nutritious agricultural commodities (National School 
Lunch Act, 1946). Martin (1999) noted nonprofit school foodservice programs are operated 
to meet the nutritional needs of children in order to support the educational atmosphere and 
learning. Although school CNPs exist to meet an educational purpose, these programs must 
be cost effective and self-supporting (Boehrer, 1993; Decker, Mulheirn, Sluder, & Watford, 
1992; Hwang & Sneed, 2004; Martin, 1999; Pannell-Martin & Applebaum, 1999; Sackin, 
2006). Even though school foodservices operate as nonprofit organizations, the same 
pressures that apply to other businesses apply to them. Almost all business organizations are 
increasingly under pressure to deliver better financial results with fewer resources 
(Aboganda, 1994). To provide a fiscally sound financial operation, good business practices 
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must be followed, including evaluating and monitoring of business operations. The research 
has found not all school CNPs are financially self-sufficient (March & Gould, 2001; Sackin, 
2006; USDA, 2008; Wilson & Alkire, 1995). Thus, management must recognize the 
relationship between productivity and the break-even point for CNPs (Pannell-Martin, 
1999a). Administrators need tools to evaluate the effectiveness of their CNP (Wilson & 
Alkire, 1995). Information is needed to make accountable decisions regarding school CNPs 
as well as to justify allocation of funds for these programs (Rethmeyer, 1988). Tart and 
Taylor (1997) noted that the number of labor hours was the most important controllable 
factor in containing CNP costs.  
Monies from school districts’ general funds are so scarce that the idea of providing 
local support for a school district’s CNP is generally not feasible (Bogden & Vega-Matos, 
2001; Pannell-Martin & Applebaum, 1999; Stainbrook, 1991). Hwang and Sneed (2004) 
noted that changes in education budgets required school CNP directors to operate within a 
limited budget. Pannell-Martin and Applebaum (1999) reported difficulty for school CNPs in 
being self-supporting because revenues generally have not kept pace with expenditures. 
Wilson and Alkire (1995) noted that all programs receiving tax dollars should be effective, 
and that district administrators and CNP directors should closely evaluate their own systems.  
Mayo (1981) noted spiraling costs, accountability pressures, and increasing 
productivity were concerns in school CNPs. Because labor costs are usually the largest 
expense category, contributing to as much as 50% of foodservice budgets, directors must 
focus on labor costs (Pannell-Martin, 1999b; Reynolds, 2004). Controlling labor costs by 
increasing productivity is extremely important during tight economic periods. However, due 
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to negotiated labor agreements, many schools cannot easily make staffing adjustments to 
meet economic or operational changes (Sackin, 2006).  
Research has shown a wide variety of variables that influence productivity level: 
human resources, system characteristics, physical facility, and quality of service (Johnson & 
Chambers, 2000a; Mayo, Olsen, & Frary, 1984; Shipp, 1964). Even though researchers have 
defined a variety of different variables and models to evaluate programs, their results have 
been similar—determining the most effective work method or measurement has been 
challenging. Researchers noted increasing productivity is a constant goal for school CNPs; 
however, increased productivity, as measured by meals per labor hour (MPLH), has been 
difficult to obtain (Boehrer, 1993; Hwang & Sneed, 2004; Kroener & Donaldson, 1958; 
Mayo, 1981; Shipp, 1964; Wynn, 1973). MPLH are measured by calculating total number of 
meals produced by using a meal equivalent (ME). A student reimbursable lunch is the 
standard unit of measurement for ME (Cater, 2005b; Hwang & Sneed, 2004). The National 
Food Service Management Institute (NFSMI) has recommended a consistent mathematical 
formula to convert all food sales including breakfasts, snacks, à la carte, and catering to ME 
(Cater, 2005b).  
In addition to labor costs, other program costs are increasing, and procedures for 
preparing and serving foods are constantly changing (ADA, 2005). Today’s school meals 
bear little resemblance to school meals of yesteryears. Purchasing practices, meal preparation 
and serving methods, and reimbursable meal components have evolved with changes in 
school environments, students’ demands, and federal or state laws (American School Food 
Service Association [ASFSA], 1997; Reynolds, 2003; Sackin, 2006; School Nutrition 
Association [SNA], 2005a, 2005b, 2006). In the last 20 years, meal patterns have changed to 
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include more choices (Meyer, 2000). Changes in regulations, including offer-versus-serve as 
an option for students, have been implemented. More self-service items, point of sale (POS), 
and computer systems have been installed by school districts. An increased number of 
processed and pre-packaged foods have been purchased over the last 20 years.  
New technology has resulted in foodservice equipment that allows staff to cook food 
faster and more efficiently. School meals programs have expanded the scope of offerings, 
including fresh fruits and vegetables throughout the entire day, after-school snacks, supper 
meals, and summer foodservice programs. Implementation of Hazard Analysis Critical 
Control Points (HACCP) plans and Wellness policies (Child Nutrition and WIC 
Reauthorization Act, 2004) are impacting current productivity. All of these innovations have 
led to changes in labor needs for school meals programs. 
Efficiency in preparation and delivery of high-quality, nutritious food that students 
will accept is more important than ever (Brown, 2004). Managing costs to ensure optimal 
financial performance is a challenge for many school CNP directors. Federal requirements 
for school CNPs, students’ eating habits, and purchasing practices have changed since Mayo 
researched school foodservice productivity in 1981. At that time, Mayo (1981) recommended 
additional research regarding school CNP productivity due to spiraling cost, accountability 
pressures, and customer choices.  
Brown and Hoover (1990) cited productivity measurement, monitoring, and 
improvement as ongoing management responsibilities in school CNPs. School CNP directors 
must have financial information to make good decisions and evaluate program effectiveness 
(Rethmeyer, 1988). The School Nutrition Association (SNA; formerly American School 
Food Service Association) identified the following areas to study for productivity: changing 
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techniques and types of services, productivity’s relationship to quality, and productivity 
standards for different production systems (Matthews, Bedford, & Hiemstra, 1986). Cross, 
Cater, and Conklin (2000) identified five critical indicators that CNP directors need to 
manage foodservice operations: 
1. A measure of profitability (income statement, profit-and-loss, the ―bottom line‖), 
2. Expense categories (food, labor, supply) as a percentage of total revenue, 
3. Meal cost by expense category/program (food cost per meal, plate cost per meal, 
commodity value per meal), 
4. Participation rate (by program, eligibility category, number of transactions), 
5. Measure of productivity, such as meals per labor hour, percentage of labor to 
revenue, and ratio of full-time to part-time staff. 
In a benchmark study, Johnson and Chambers (2000) surveyed 150 foodservice 
directors of college/university, correctional, health care, and school foodservices in the 
continental United States. The directors were asked to indicate which performance measures 
were used in their operation. Of the respondents, between 52% (correctional) and 90% 
(college/university) directors used meals per labor hour (MPLH) as a performance measure; 
86% of school CNP directors listed MPLH as a performance measure. 
Little current research has been conducted on performance measures in school CNPs. 
Hwang and Sneed (2004) reported national performance measure data on productivity in 
large schools districts (greater than 10,000 students). They noted that further research to 
provide basic performance measures is necessary to guide school CNP operators toward 
continuous improvement. No research on production and service performance measures in 
CNPs of medium-size (2,500 to 10,000 students enrolled) school districts has been reported 
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recently in the literature. The relationship between MPLH (a partial factor productivity 
measure) and revenue per dollar expense (RPDE), a total factor productivity measure, has not 
been studied in medium-size school districts. 
Purposes of the Study 
There were two purposes of this study. The first was to investigate management and 
financial attributes perceived by school foodservice directors of medium-size schools in the 
U.S. to impact performance measures for CNPs in public school districts. The second 
purpose was to investigate whether widely used standards for these performance measures, 
based on previous research, were relevant due to a variety of changes that had occurred in 
CNPs. As a result of this study, partial-factor productivity (MPLH) guidelines were 
established based on current staffing patterns, serving methods, and production needs for 
districts with student enrollments between 2,500 and 10,000. This study will provide 
valuable information for school CNP directors and state and federal program administrators 
to compare a district’s CNP’s productivity against MPLH guidelines established in this 
study. In addition, this study will compare partial-factor productivity (MPLH) to overall 
operational performance (RPDE). 
The research questions include: 
1. What performance measures are perceived to be the most useful in CNPs? 
2. Which performance measure is most frequently used in school CNPs: meals 
per labor hour, servings per labor hour, or revenue per dollar expense? 
3. What attributes (variables) do school CNP directors perceive to have greatest 
impact on productivity in CNPs? 
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4. What is the relationship among characteristics of district school CNP 
operations, such as types of production systems, size and location of school 
districts, percentage of pre-prepared products used; foodservice directors’ 
qualifications, such as education level and experience in school foodservice; 
and performance measures?  
5. What is the relationship of partial-factor productivity levels to overall 
performance of school CNP operations (revenue per dollar expense)? 
6. Compare average performance measures from this study to previously 
published measures.  
Significance of the Study 
Partial factor (MPLH) and total factor (RPDE) productivity ratios can provide a 
framework for evaluating school CNP operations in terms of efficiency, productivity, and 
effectiveness. If reliable and valid performance measures are established, then school CNP 
directors are able to compare district partial factor and total factor productivity measures to 
the established national or U.S. Department of Agriculture (USDA) region performance 
measures for districts of similar characteristics. This information can provide a foundation 
for school CNP directors to determine optimal school CNP operations performance for their 
district. These measures could provide valuable information for staffing requirements, cost 
containment, and cost reduction.  
Results of this study will contribute to understanding the impact of numerous criteria 
on productivity at various size and types of kitchens in medium-size school districts. A 
partial factor productivity measure (MPLH) will provide feedback for kitchen managers on a 
kitchen’s productivity, whereas total factor productivity measure (RPDE) will provide 
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feedback for school foodservice management on a district’s CNP’s overall performance. 
These internal comparative data can be used to determine organizational priorities, identify 
staffing issues, provide performance measures, and make decisions on allocating resources. 
Limitations of the Study 
There has been limited research related to productivity in school CNPs since 1981. 
Because every school district is different, for example, number of meals prepared, service 
method, menu mix, labor pool, and equipment, gathering consistent comparable data related 
to labor hours, meals served, facilities, and financial data was difficult. Without accurate 
comparable data, developed performance measures will not be consistent. Knowledge, 
education, and responsibilities of the person-in-charge (CNP director) may vary greatly 
between districts. In fact, one person may not have all of the required information. The 
district secretary, business manager, and/or CNP director may be responsible for different 
pieces of data required to determine MPLH or RPDE. In a large districts survey study, the 
response rate was 22% (Hwang & Sneed, 2004).  
A mixed-mode model, with Web questionnaire, e-mailed paper questionnaire, and 
telephone calls, was used to gather data. Even though a mixed-mode model was used to reach 
all potential respondents, the fact that more than one mode was used could provide 
inconsistent data due to differences in questions or questioning techniques. All self-reported 
data rely on respondents to provide accurate information. Some data were computer reports 
for meals served and financial data, whereas other information required hand calculation of 
hours worked in a kitchen, which in some cases was based on estimates or recollections. 
As the survey design was intended for medium-size districts, productivity guidelines 
may not be generalizable for small districts with fewer than 2,500 students or large districts 
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with enrollment greater than 10,000 students. Even within some medium-size school 
districts, characteristics of individual schools may be so different that application of 
productivity guidelines would not be appropriate. 
Definitions 
 The following terms and definitions were used in this study: 
Assembly-serve: See convenience foodservice system 
Base kitchen: A kitchen where food is prepared and served onsite and also transported to 
other schools or satellites for service. Also known as a regional kitchen (Unklesbay et 
al., 1977). 
Benchmarking: A continuous, systematic management process used to measure work 
processes, products, and services for the purpose of organizational comparison and 
improvement (Johnson & Chambers, 2000b).  
Break-even: Point in service day when enough customers have been served to cover costs of 
labor, food, supplies, and overhead (Pannell-Martin, 1999a; Pannell-Martin & 
Applebaum, 1999). 
Central kitchen: A food production facility in which food is produced for service off site (in 
receiving satellites), often a large production facility. Also known as commissary 
(Unklesbay et al., 1977). 
Commodities: Predominantly bulk foods donated or made available for donation to eligible 
recipient agencies by the USDA (USDA Food and Nutrition Service, Food 
Distribution Division, 1999).  
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Contract management: A commercial enterprise that contracts with a school district to 
operate the CNP; employees may either be paid by the school district or the contract 
management company (Pannell-Martin, 1999b; Sackin, 2006). 
Convenience foodservice system: A foodservice system in which many food items arrive at 
the service facility partially prepared or ready to serve. This system requires little 
production labor. Also known as assembly-serve (Unklesbay et al., 1977). 
Conventional foodservice system: A foodservice system in which ingredients are assembled 
and food is produced onsite, held either heated or chilled, and served to customers. 
Some foods are purchased fully prepared and require only portioning and service, 
whereas other products require full preparation. It is very labor intense (Unklesbay et 
al., 1977). 
Cost of goods sold: .Costs of obtaining raw ingredients used in producing finished products, 
including food, supplies, and paper products. 
Decentralized system: Same as onsite kitchen; a food production system where food is 
produced and served at same site (Shipp, 1964). 
Economy: Obtaining input resources of appropriate quality at least cost. 
Expenditures: All costs that can be identified specifically within the operation of the school 
foodservice program including food costs, labor costs, supply costs, and all other 
costs (Cater, 2005b). 
Food costs: Cost of purchased foods used; includes market value of USDA commodities, if 
available (Cater, 2005b). 
Labor costs: Any costs related to labor including salaries, wages, and fringe benefits for 
school-based and central office employees and all foodservice labor-related expenses, 
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such as, Federal Insurance Contribution Act taxes, worker’s compensation, health and 
life insurance, retirement plans, unemployment taxes, employee uniforms and laundry, 
employee meals, vacations, holidays, sick leave, and employee training (Pannell-
Martin & Applebaum, 1999). 
Meal equivalents (ME): A calculation that converts all food sold (à la carte sales, breakfasts, 
afterschool snacks, and catering) to a student lunch (Cater, 2005b).  
Meal equivalent = Number of breakfast served X .66 (conversion factor) 
  
= 
Number of snacks served 
 3 
  
= 
 à la carte sales or extra food sales revenue  
Free lunch reimbursement + Commodity value per meal 
  
= 
 Catered meals sales revenue . 
Free lunch reimbursement + Commodity value per meal 
  
Meals per labor hour (MPLH): Total number of meals or meal equivalents produced and 
served in a day divided by number of paid productive labor hours required to produce 
meals or meal equivalents (Cater, 2005b). 
Meals per labor hour = 
 Number of meals or meal equivalents  
Number of paid productive labor hours 
 
Onsite kitchen: A kitchen in which food is prepared and served at same location (USDA 
Food and Nutrition Service, with the National Food Service Management Institute 
[USDA/NFSMI], 2002). 
Other costs: Capital equipment; repairs and maintenance; professional development (travel, 
conferences, training, etc.); purchased services; overheard (utilities, communication, 
and other appropriate costs charged by the district to the school CNP for usage share 
as defined by state guidelines); indirect (the share of any general school district cost 
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that have been incurred for common or joint purposes and cannot be readily identified 
as a direct cost, for example, lunch room supervision). 
Productive labor hours: All labor charged to and paid for by the school CNP operation; 
wages paid for worked positions based on hourly rates and salaried positions using 
annual salary apportioned for the period (Cater, 2005b). 
Productivity: Effective use of resources to achieve operational goals (Reynolds, 1998). 
Profitability: An acceptable level of profit consistent with organizational goals where 
productivity and prices are managed to achieve financial goals. (Brown & Hoover, 
1990). 
Ready food: Cook-chill, cook-freeze, and sous vide. Food is produced onsite, held chilled or 
frozen, reheated, and served to customers onsite. Menu items are always stored and 
ready for final assembly and/or rethermalization. Ready food systems are used widely 
in hospitals and prisons. Also know as ready-prepared (Unklesbay et al., 1977). 
Revenue: Income received in exchange for goods and services provided by the school 
foodservice department (Cater, 2005b). 
Revenue per dollar expense (RPDE): Revenue divided by the sum of productive labor cost 
and cost of goods used (Reynolds, 1998). 
RPDE = 
 Revenue  
Productive labor costs + Cost of goods used 
 
Satellite: A site or school, apart from central food production facility, where food requiring 
no or limited processing is served to students. Food may be transported in bulk, pre-
plated or partially prepared and may require some rethermalization at service site 
(Unklesbay et al., 1977). 
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Self-operated: A school foodservice operation that is managed by school district employees 
(Sackin, 2006). 
Serving methods:  
Food court: Foodservice system in which students select from various specialty 
stations, such as taco bar, pizza bar, salads, desserts, etc.  
Grab n’ go: Reimbursable meal and/or components served in pick-up-and-go fashion, 
such as breakfast-in-a-bag.  
Pre-plated: A system in which food is portioned and plated at a central production 
facility before it is sent to a receiving kitchen. 
Self-serve: Student selects own food from serving units. The food may be 
proportioned or bulk. Student determines items selected and is some cases 
may select quantity. 
Traditional: Employees are stationed behind the counter and places food on student 
trays 
Servings per labor hour (SPLH): Total food servings including meal items, à la carte, 
vending, etc. produced divided by number of labor hours required to produce the food 
servings (Mayo & Olsen, 1987). 
Servings per labor hour  =   
 Number of servings produced  
Number of productive labor hours 
 
Supply costs: General operating supplies; food production supplies; expendable equipment 
(Cater, 2005b). 
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USDA regions:  
Northeast (NE): Connecticut, Maine, Massachusetts, New Hampshire, New York, 
Rhode Island, and Vermont  
Mid-Atlantic (MA): Delaware, DC, Maryland, New Jersey, Pennsylvania, Puerto 
Rico, Virginia, Virgin Islands, and West Virginia  
Southeast (SE): Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, 
South Carolina, and Tennessee  
Mid-West (MW): Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin  
Southwest (SW): Arkansas, Louisiana, New Mexico, Oklahoma, and Texas  
Mountain Plains (MP): North Dakota, South Dakota, Utah, Iowa, Colorado, Kansas, 
Missouri, Montana, Nebraska, and Wyoming  
Western (W): Alaska, Arizona, California, Hawaii, Idaho, Nevada, Oregon, and 
Washington  
Variable costs: Costs that change more-or-less directly with volume of products produced 
and sold, for example, food; disposables, such as single use paper products. 
Abbreviations 
Afterschool Snack Program ASP 
American Dietetic Association ADA 
American School Food Service Association ASFSA 
Amortized leasehold improvements ALI 
Analysis of variance ANOVA 
Average daily participation ADP 
Business and industry B&I 
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Child Nutrition Programs CNP 
Coordinated review effort  CRE 
Cost of goods used COG 
Data envelopment analysis DEA  
Direct operating expenses DOE 
End-of-year EOY 
Fee for service FFS 
Food costs FC 
Fresh Fruit Vegetable Program FFVP 
Full-time FT 
Full-time equivalent FTE 
Hazard analysis critical control points HACCP 
Kaiser-Meyer-Olkin KMO 
Labor costs LC 
Labor hour per day per district LH/D/D 
Labor hour per day per kitchen LH/D/K 
Management fee MF 
Meal equivalent ME 
Meals per labor hour MPLH 
Mid-Atlantic USDA region MA 
Mid-West USDA region MW 
Minimum investment MI 
Mountain Plains USDA region MP 
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National Center for Education Statistics NCES 
National Food Service Management Institute NFSMI 
National School Lunch Program NSLP 
Net off invoice NOI 
Northeast USDA region NE 
Partial-factor productivity PFP 
Part-time PT 
Person-in-charge PIC 
Point of sale POS 
Principal component analysis PCA 
Productive labor costs PLC 
Profit loss P/L 
Ready-to-cook RTC 
Ready-to-serve RTS 
Revenue per dollar expense RPDE 
School Breakfast Program SBP 
School foodservice authority SFA  
School food service SFS 
School meals initiative  SMI  
School Nutrition Association SNA 
School year SY 
Servings produced per labor hour SPLH 
Southeast USDA region SE 
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Southwest USDA region SW 
Special Milk Program SMP 
Summer Food Service Program SFSP 
Total-factor productivity  TFP 
United States Department of Agriculture USDA 
Value pass thru VPT 
West USDA region W 
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CHAPTER 2. LITERATURE REVIEW 
This literature review includes four sections. The first section discusses performance 
measurements used in foodservice. The second section examines factors that affect 
productivity in foodservice. The third section summarizes work measurement techniques 
used in previous performance measurement research and the fourth section reviews literature 
regarding performance measures used in school foodservice. 
Performance Measurements Used in Foodservice 
Introduction 
Effective management of labor is a major concern of those responsible for 
management of foodservice operations (Conklin, 1999b; Martin, 1983; Pannell-Martin, 
1999b). Sneed and Williams (1993) indicated a need for all school foodservice staff to know 
factors that affect productivity, methods for measuring and monitoring productivity, and 
methods to enhance productivity if they are to increase efficiency and productivity in 
operations. 
A wide variety of productivity definitions and measures have been reported in the 
literature for foodservice operations. English and Marchione (1983) noted that economists 
define productivity as a ratio of physical input to physical output, for example, output per 
man-hour. An application of this in school foodservice might be MPLH. Improved 
productivity is often cited as an operational goal, yet it is difficult to define and thus improve 
upon (Reynolds, 1998). Brown and Hoover (1990) reported some productivity ratios (such as 
labor ratios, material ratios, energy ratios, and labor costs ÷ food costs) were used in 
foodservice, whereas other productivity ratios (such as material ratios, energy ratios, capital 
ratios, total-factor productivity ratios, quality productivity ratios, and overtime hours ÷ 
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straight-time hours) were more common in other types of businesses. Johnson and Chambers 
(2000a) surveyed a random national sample of 150 foodservice directors in 
college/university, correctional, healthcare, and schools about use of 20 performance 
measures (Table 1). They reported 98% of college/university directors used food cost 
percentage, labor cost percentage, and actual revenue vs. budgeted revenue; 91% of 
healthcare directors used labor hours per unit and percentage satisfaction with quality of 
service factors; 72% of correctional directors used inventory turnover per time period and 
cost per unit; and school foodservice directors used average daily participation per 
enrollment (94%), labor cost percentage (88%), or meals per labor hour (86%). 
Total-Factor Productivity (TFP) Measures 
Poe and Mechem (1983) stated total factor productivity is a workable measure of 
efficiency that would summarize what managers of production units need to know. Reynolds 
(1998) defined productivity for foodservice as effective use of resources to achieve 
operational goals. As an aggregate statistic, total-factor productivity is expressed as: 
Total productivity  =   
 Goods + services    
 Labor + materials + energy + capital 
 
Reynolds (1998) suggested foodservice productivity should be redefined as effective 
use of resources to achieve operational goals (total factor productivity). The recommended 
formula for a specific time period is: 
Revenue per  
dollar expense (RPDE) 
= 
 Revenue    
Productive labor costs (PLC) + Cost of goods used (COG) 
RPDE is a financial tool that compares revenue (all sales including subsidies and 
reimbursements) to PLC (hourly wages and salaried positions including benefits) plus COG 
(cost of food and supplies including all variable costs). 
 
2
0
 
Table 1. Performance Measures Used in Foodservice Operations 
Use of performance measures 
Category of foodservice 
College/university 
(n = 52) 
 Correctional 
(n = 53) 
 Healthcare 
(n = 69) 
 School 
(n = 67) 
n
a 
%
b 
  n
a 
%
b 
  n
a 
%
b 
  n
a 
%
b 
Operational            
 Minutes per unit 27 54.0  22 46.8  40 64.5  29 46.0 
 Inventory turnover per time period 41 82.0  36 72.0  36 58.1  35 55.6 
 Percentage accuracy of meal assembly 2 4.1  22 45.8  45 72.6  13 21.0 
 Clinical productivity 6 12.5  3 7.0  43 70.5  9 15.5 
 Meals per labor hour 45 90.0  25 52.1  56 88.9  57 86.4 
 Meals per time period 42 84.0  34 69.4  48 78.7  47 71.2 
 Labor hours per unit 44 88.0  32 65.3  57 91.9  44 67.7 
Financial            
 Food cost percentage 51 98.1  35 70.0  46 71.9  56 83.6 
 Labor cost percentage 51 98.1  22 43.1  40 62.5  59 88.1 
 Supply cost percentage 44 84.6  29 59.2  37 59.7  51 77.3 
 Percentage product purchased from sources 29 55.8  29 58.0  33 51.6  25 37.9 
 Actual revenue vs. budgeted revenue 51 98.1  29 63.0  47 75.8  53 82.8 
 Cost per unit or area of service 46 90.2  35 72.9  49 79.0  53 79.1 
Customer services            
 Percentage satisfaction with quality of service factors 46 88.5  32 64.0  62 91.2  37 56.1 
 Ratio customer complaints to total customer population 15 28.9  27 54.0  19 28.4  14 21.5 
 Outcome as a result of services rendered 16 31.4  16 33.3  37 55.2  15 23.8 
 Average daily participation per total population 44 86.3  33 66.0  25 37.3  61 92.4 
Human resources            
 Absenteeism per time period 27 51.9  30 58.8  35 51.5  31 48.4 
 Turnover percentage (dismissal or voluntary departure) 21 40.4  16 33.3  32 47.1  17 26.2 
 Number work injuries per hours worked 30 57.7  25 49.0  35 52.2  18 27.7 
Note. Adapted from ―Foodservice Benchmarking: Practices, Attitudes, and Beliefs of Foodservice Directors,‖ by B. C. Johnson & M. J. 
Chambers, 2000, Journal of the American Dietetic Association, 100, p.178. 
a
Complete data set: n = 247. Variation in total numbers was caused by missing observations (such as, respondents did not answer questions). 
b
Percentages are based on the total number within each category. Percentages do not add up to 100% due to rounding or missing observations.
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Business and industry (B&I). Reynolds (1998) recommended the following TFP 
formula for hospitality businesses as a better productivity measurement than partial-factor 
productivity (PFP), such as food costs per revenue or sales per labor hour: 
RPDE  =  
   
 Revenue (all sales + net of taxes + subsidies)  
PLC + COG + amortized leasehold improvements (ALI) 
 
This formula minimizes the differences between subsidized and non-subsidized operations. It 
also reflects all major revenue and variable costs that lead to a measure of profit. 
Healthcare. Reynolds (1998) recommended a total-factor productivity statistic that 
considers all revenues and all costs (food, labor, direct operating expenses, minimum 
investment, management fee, and amortized leasehold improvements):  
RPDE  =  
   
 All revenue  
LC + FC + DOE + (MI or MF) + ALI 
where:  
Revenue =  all activities including catering, cafeteria, vending, dietetic counseling, 
patient meals, snacks, nourishments, supplements, net of sales tax, and 
subsides 
 LC = labor costs 
 FC = food costs 
 DOE = direct operating expenses 
 MI = apportioned minimum investments 
 MF = management fee 
 ALI = amortized leasehold improvements 
 
Administrative overhead would not be addressed as there is a wide variety. 
Schools (K-12). Reynolds (1998) recommended a TFP formula similar to a B&I 
productivity measure of: 
RPDE  =  
   
Revenue (all sales + reimbursements + subsidies) 
 PLC + COG 
 
Cater, Cross, and Conklin (2000) reported in findings from a survey of 70 state CNP 
directors, school business officials, district school foodservice directors, and academics that 
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three respondents indicated RPDE was the most effective overall measure for productivity 
and costs and best accounts for costs and production of convenience foods. 
Partial-Factor Productivity (PFP) Measures 
Most foodservice operations do not use TFP measures; they use PFP statistics. 
Reynolds (1998) stated: 
A partial-factor or a multiple-partial-factor productivity statistic is expressed 
by selecting at least one of the listed variables from both the numerator and 
denominator in the total-factor statistic. Partial-factor productivity statistics, 
however, may not be good indicators of overall performance, since they serve 
only as measures of isolated aspects of operation. Problems arise when 
managers interpret partial-factor productivity measures as indicators of overall 
operational performance without considering the effects of related variables. 
(p. 23) 
PFP statistics can be meaningful indicators of operational performance areas that require 
attention, such as labor management or expenses, yet may not account for meaningful 
differences among foodservice operations (Reynolds, 2004). Most PFP statistics do not 
address intangibles, such as employee attitudes or customer satisfaction (Brown & Hoover, 
1991). Generally, PFP statistics deal with only one area: labor, costs (food and supplies), or 
revenues. 
Business and industry (B&I). Most foodservice operations in B&I use a PFP statistic 
of sales per labor hour (Reynolds, 1998). This figure does not address the cost of food. Many 
restaurateurs have relied on labor-cost percentages as a measure of organizational 
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efficiencies under the premise that by minimizing labor expenses there will be a 
corresponding positive effect on the bottom line (Reynolds, 2003). 
Healthcare. Productivity in healthcare foodservice has been examined on the basis of 
meals per productive hour (Reynolds, 1998). Determining meals is complex in healthcare as 
types of meals vary—regular patient trays, tube feeding, snacks, or late trays. In addition, 
undelivered (patient went home), guest, and outpatient trays must be counted. MPLH does 
not account for the variety of other services offered in healthcare. 
Schools (K-12). Tart and Taylor (1997) identified efficient use of labor as the most 
important controllable factor in containing school foodservice costs, in particular effective 
use of part-time labor. Measuring productivity in school foodservice traditionally uses a PFP 
measure of MPLH (Brown & Hoover, 1990; Cater, 2005b; Cater et al., 2000; Conklin, 
1999b; Hwang & Sneed, 2004; Olsen & Meyer, 1987; Pannell-Martin, 1999b; Reynolds, 
1998).  
Cater (2005b) suggested: 
MPLH =
  
   
 Number of meals or meal equivalents  
Number of paid productive labor hours 
  
Pannell-Martin recommended between 8 MPLH (up to 100 meal equivalents [ME]) in a 
conventional system and 23 MPLH (over 900 ME) in a convenience system (Pannell-Martin, 
1999b; Pannell-Martin & Applebaum, 1999). 
Mayo and Olsen (1987) suggested food servings per labor hour (SPLH) as an 
equitable method to allocate labor under ―offer-versus-serve‖ for school foodservice. They 
defined SPLH as: 
SPLH =   
Number of servings produced  
 Number of labor hours 
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They recommended using SPLH because meals served at elementary and secondary schools 
do not always include the same number of servings (items) nor the same portion sizes. 
Elementary schools generally served all five items to students whereas, under offer-versus-
serve, secondary students may have taken three or four of the five offered items. Thus, they 
noted servings more accurately reflected work performed. Their recommendations were 73 
SPLH for schools using permanent (non-disposable) ware and 76 SPLH for schools using 
disposable ware.  
NFSMI stated the production of student meals or its equivalent could be used to 
evaluate the effectiveness and efficiency of school foodservice programs (Cater, 2005b). 
Suggested possible calculations included per meal cost, food cost percentage, labor cost 
percentage, MPLH, and average daily participation. NFSMI developed a formula to 
determine consistent ME for school foodservice operations. 
Constraints of PFP measures. Reynolds (1998) noted PFP ratios may not be a good 
indicator of overall performance as they only measure isolated aspects of an operation. PFP 
ratios fail to account for potentially meaningful differences among foodservice operations, 
i.e., sales-per-labor-hour may be affected by differing item prices or labor cost percentages 
by differing wage levels (Reynolds, 2004). 
Combination Methods Using TFP and PFP 
Brown and Hoover (1991) indicated that a combination of total factor productivity 
(RPDE) and partial factor productivity (MPLH) measures provide a more comprehensive 
evaluation of foodservice operations. NFSMI indicated that to effectively evaluate a school 
foodservice program, a variety of performance indicators, such as financial position, 
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operating ratios, meals costs, participation rates, and productivity must be used (Cater, 
2005b). 
Data Envelopment Analysis (DEA) 
In 1978, Charnes, Cooper, and Rhodes introduced a new productivity measurement 
tool, ―data envelopment analysis‖ (DEA). DEA is a linear programming-based benchmarking 
technique that considers multiple inputs and outputs, producing a single measure of 
performance (Reynolds, 2004). Starting in the mid 1990s, DEA was explored for use in the 
hospitality industry (Hu & Cai, 2004; Johns, Howcroft, & Drake, 1997; Sigala, 2004) and in 
restaurants (Reynolds, 2004; Reynolds & Biel, 2007); however little research has been 
conducted in nonprofit organizations. This tool may solve many of the problems associated 
with PFP and TFP ratios by integrating multiple outputs and inputs simultaneously.  
The application of DEA to the foodservice industry has potential given that the 
method accommodates controllable and uncontrollable factors. For example, controllable 
factors include labor hours, number of servers during lunch, wages paid to employees, 
whereas uncontrollable factors include maximum seating capacity, location, and number of 
nearby competitors for open campus schools. In most PFP and TFP methods, the 
uncontrollable factors are generally ignored. DEA is extremely applicable for multi-unit 
operations by the same franchisee with the same menu. DEA is believed to overcome most of 
the constraints of traditional productivity techniques, including cost functions and PFP and 
TFP ratios (Reynolds, 2004). 
A possible limitation to use of DEA is the required use of a linear program. The 
process may provide difficulties for school foodservice directors. Tart and Taylor (1997) 
reported that mathematical models used for scheduling employees are daunting to some 
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managers and considered a mystery, thus they are not fully trusted. For DEA to be 
successful, the barriers of technological accessibility and understanding must be bridged. 
Factors That Affect Productivity in Foodservice 
To maximize workers’ performance, managers evaluate factors that affect 
productivity. In this section, productivity in foodservice and productivity in school 
foodservice research was reviewed. Productivity variables of employees and supervisors, 
equipment and layout, and menu were addressed. 
Productivity in Foodservice  
Research (Bratkovich & Steele, 1989; English & Marchione, 1983; Hong & Kirk, 
1995; Johnson & Chambers, 2000a; Knickrehm, McConnell, & Berg, 1981; Pickworth, 1987; 
Reynolds, 1998) has shown a wide variety of variables that influence productivity levels in 
foodservice operations: operational, financial, customer service, and human resources. 
Variables that significantly affect foodservice productivity studied between 1975 and 1997 
are summarized in Table 2.  
In a theoretical approach to the study of productivity, Olsen and Meyer (1987) 
considered tangible and intangible variables. Tangible variables included special 
arrangements, tasks, number of steps required to complete a task, equipment capacity, and 
manpower utilization. Intangible variables identified included provision of training, 
educational level, absenteeism factors, and quality. They suggested that intangibles, such as 
customers were more important to consider than tangible variables for improvement of 
productivity in service industries.  
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Table 2. Variables That Affect Labor Productivity in Foodservice 
Factors Statistical analysis Effect Source Year 
Operational     
 Menu steps Stepwise regression Positive Mayo et al. 1984 
 Menu diet modifications Correlation Negative Ruf & David 1975 
 Ready-to-use foods Correlation Positive Ruf & David 1975 
 Pre-prepared vegetables Regression Positive Woodman et al. 1996 
Cluster analysis Positive Clark & Kirk 1997 
 Cook-chill production systems Regression Positive Clark & Kirk 1997 
 Equipment including 
technology 
Cluster analysis Negative Clark & Kirk 1997 
 Bed capacity Correlation Positive Hong & Kirk 1995 
Regression Positive Kent & Ostenso 1965 
 Catering function ratio Correlation Positive Hong & Kirk 1995 
 Increased use of disposables Stepwise regression Positive Mayo et al. 1984 
Financial     
 Labor costs Correlation Negative Ruf & David 1975 
Correlation Negative Hong & Kirk 1995 
OLS regression Positive Hong & Kirk 1995 
 Food costs Correlation Negative Ruf & David 1975 
Customer service     
 Menu choices Fisher’s exact test Positive Wilson & Alkire 1995 
 Meal equivalents Correlation Positive Hong & Kirk 1995 
Correlation Negative Yung et al. 1981 
 Number of patients Correlation Positive Hong & Kirk 1995 
 Number of students ANOVA Positive 
Kroener & 
Donaldson 
1958 
 Number of residents to FTE Correlation Negative Yung et al. 1981 
Human resources     
 Turnover of full-time 
employees 
Correlation Negative Yung et al. 1981 
 Turnover of all employees Correlation Negative Yung et al. 1981 
 Employee tenure less than 1 
year 
Correlation Positive  Ruf & David 1975 
 Number of part- to full-time 
employees 
Correlation Negative Ruf & David 1975 
Correlation Positive Yung et al. 1981 
 Total labor hours  Correlation Positive Yung et al. 1981 
 Labor hour percentages Stepwise regression Positive Mayo et al. 1984 
 Supervisor ratio Correlation Negative Hong & Kirk 1995 
 Managerial training scores Stepwise regression Positive Mayo et al. 1984 
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Based upon a 12-year hospital foodservice study, Matthews, Zardain, and Mahaffey 
(1986) indicated the following variables, in descending order, had the greatest effect on labor 
minutes per ME in the hospital: 
1. Methods of scheduling work for foodservice employees; 
2. Number of menu items offered, prepared, and served per meal; 
3. Policies, procedures, and standards of practice established by management; 
4. Type of foodservices provided (patients, cafeteria, and catering). 
Maloney, Zolber, Burke, Connell, and Shavlik (1986) indicated type and placement of 
equipment, layout of work area, menu design, and experience and efficiency of employees 
could affect labor time. 
Productivity in School Foodservice 
In an observational study of school foodservice productivity using stepwise 
regression, Mayo et al. (1984) found the number of menu items, rate of absenteeism, 
management training, and disposable ware had a high influence on meals produced per labor 
hour (MPLH), whereas labor hour percentage, facility layout, menu steps, number of 
employees, management performance, employee skills, and equipment capacity had a low 
influence. These 11 predictors accounted for 50% of the variance in MPLH. Two predictors, 
permanent ware and educational level achieved by staff, had no effect on MPLH.  
Hwang and Sneed (2004) reported national means for financial performance 
indicators (food cost percentage, labor cost percentage, average lunch participation, 
percentage of prepared ingredients used) and operational characteristics (MPLH) for school 
districts with 10,000 or more student enrollment. Food cost percentage decreased as school 
district size increased. They stated school foodservice directors could evaluate their financial 
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performance by comparing their district’s means to the national mean. Johnson and 
Chambers (2000) used a Delphi method to identify performance measures used in 
foodservice (college/university, correctional, health care, and school) benchmarking. These 
performance measures and additional school foodservice variables, performance measures, 
and required data in each of the four areas (operational, financial, customer services, and 
human resources) are shown in Table 3.  
 
Table 3. Possible School Foodservice Variables, Performance Measures, and Required Data 
Variable Performance measures Required data 
Operational 
  
Meals or items 
prepared or sold 
• Minutes per meal 
• Minutes per meal equivalent (ME) 
• Minutes per Point Of Sale (POS) 
transaction 
• Meals or ME per labor hour worked 
• Meals or ME per full time equivalent 
(FTE) 
• Transactions per hours worked 
• Number of customers per FTE 
• Meals or ME per day 
• Meals or ME per pay period 
• Number of meals or ME served 
• Number of employees working during 
serving line 
• Minutes of employees working during 
serving line 
• Number of POS transactions per serving 
line 
• Number of minutes each serving line is 
open 
• Number of meals or ME served per day 
• Number of hours employees worked 
• Number of FTE per day 
• Number of meals or ME served per day 
• Number of days in pay period 
Serving methods • Transactions per breakfast or lunch 
period 
• Transactions per serving line 
• Number of transactions per meal period 
• Number of transactions per serving line 
• Number of serving lines 
Labor hours  • Labor hours worked per meal 
equivalent 
• Labor hours per school 
• Number of meals or ME served 
• Number of labor hours per day 
• Employees at a school per day and hours 
worked 
   
Note. Adapted from Benchmarking in Foodservice Operations, by B. C. Johnson, 1998. Unpublished doctoral 
dissertation, University of Oregon, Corvallis, Oregon  
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Table 3. (continued)  
Variables Performance measures Required data 
Inventory • Inventory turnover per month 
• Inventory turnover per quarter 
• Inventory turnover per year 
• Food cost by month, quarter, year 
• Average food inventory by month, quarter, 
year 
Hazard Analysis 
Critical Control 
Points (HACCP) 
compliance 
• Percent of HACCP form completed 
accurately and on time 
• Percent of Critical Actions handled 
properly 
• Number of required HACCP forms 
• Due date of HACCP forms 
• Time, date, and number of forms completed 
• Number of critical actions documented 
• Number of critical actions correctly 
documented 
Financial 
  
Food cost  • Food cost as a % of total revenue • Total revenue 
• Food cost 
Labor cost • Labor cost as a % of total revenue • Total revenue 
• Labor cost 
Supply cost  • Supply cost as a % of total revenue • Total revenue 
• Supply cost 
Product 
purchased  
• Percentage product purchased from 
prime vendor 
• Percentage of product purchased from 
secondary sources 
• Percentage of product from government 
commodities 
• Percentage of commodity dollars spent 
on processed foods 
• Total product purchased 
• Dollar value of commodities received 
• Dollar value of product purchased from 
prime vendor and secondary sources 
• Dollar value of commodities used including 
value of processed donated commodities 
Actual versus 
Budgeted cost 
and revenue 
 
• Operational costs for each site 
compared to budgeted costs 
• Actual revenue for each site compared 
to budgeted revenue  
• Budgeted expenses 
• Actual expenses 
• Budgeted revenue 
• Actual revenue 
Cost trend 
analysis 
• Labor including fringe benefits per meal 
or ME 
• Food cost per meal or ME 
• Supply cost per meal or ME 
• Total cost per meal or ME 
• Equipment repair costs per meal or ME 
• Labor cost per day 
• Benefit cost per day 
• Food cost per day 
• Supply cost per day 
• Total cost per day 
• Average Equipment repair cost per day 
• Number of meals ME per day 
Financial 
productivity 
• Revenue per dollar expense 
• Percent reimbursement per total 
revenue 
• Percent sales per total revenue 
• Total revenue per site 
• Total expenses per site 
• Reimbursement in dollars 
• Sales 
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Table 3. (continued)  
Performance measures Examples Required data 
Customer services 
  
Ratio of customer complaints 
per total customer population 
• Ratio of customer complaints 
to total customer population 
• Number of customer complaints 
• Number of customers at a site 
Average daily participation 
per total population 
• Percent of students and staff 
eating daily 
• Number of students and staff 
• Number of meals or ME served daily 
Average daily participation of 
students paying full price 
• Percent of paying students 
eating daily 
• Number of paying students per 
building 
• Number of paying students eating 
Average daily participation of 
students eligible for reduced-
price (RP) meals 
• Percent of students eligible for 
RP meals eating daily 
• Number of students eligible for RP 
meals 
• Number of RP meals sold 
Average daily participation of 
students eligible for free meals 
• Percent of students and eligible 
for free meals eating daily 
• Number of students eligible for free 
meals 
• Number of free meals sold 
School ranking on University 
of Southern Mississippi 
FABS Customer Satisfaction 
Surveys 
• Overall satisfaction score 
• Staff score 
• Ambiance score 
• Food quality score 
• Price score 
• Time score 
• School score 
• District average 
• National average 
Human resources 
  
Absenteeism per time period • Absenteeism per pay period 
per school 
• Absenteeism per year 
• Number of days employee are absent 
per pay period or year by school 
Turnover percentage as a 
result of dismissal or 
voluntary departure 
• Turnover percentage as a 
result of voluntary departure 
• Turnover percentage as result 
of dismissal 
• Number of employees who left 
employment voluntary or by dismissal 
• Total number of employees 
Number of work injuries per 
school 
• Work injury incidents per days 
or hours worked 
• Work injury incidents per FTE 
• Number of work injury incidents 
• Number of day or hours worked 
• Number of employees or FTE 
Number of complaints per 
number of employees 
• Number of union complaints 
per average number of 
employees 
• Number of complaints 
• Average number of employees 
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Employees and Supervisors 
Martin (1983) noted the secret ingredient to an effective school and nutrition program 
is a productive staff—carefully selected, intensively trained, and fully committed. Knickrehm 
et al. (1981) reported ―managerial style‖ appeared to affect amount of time employees work 
on task more than did type of service (school lunch pattern only or à la carte service). In 
addition, they found use of student labor positively increased efficiency as students could 
work during peak periods.  
Of nine variables researched, Brown and Hoover (1991) found relationships between 
TFP and expenditures for managerial labor, proportion of full-time hours to total hours, and 
proportion of part-time labor to total labor were significant, as well as the relationship 
between TFP and average daily census. A significant positive correlation existed between 
TFP and MPLH. 
Yung, Matthews, Johnson, and Johnson (1981) evaluated 16 variables in hospitals 
and found ratios of total number of employees to full-time equivalent positions, number of 
residents to full-time equivalent positions, and total labor hours worked positively correlated 
to minutes per ME. However, they found as turnover of full-time (FT) employees increased, 
so did quantitative productivity. This may be an indication that FT employees stay in one 
position longer that part-time employees, thus FT employees become more complacent with 
work assignments, which may increase time required for tasks. 
Equipment and Layout 
There are many production and service system options in foodservices. Each of the 
various systems requires different amounts of labor hours to staff at different points in the 
process. Pannell-Martin (1999b) suggested an accurate work assessment is needed prior to 
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determining the number of employees or labor hours required for the operation. Shipp (1964) 
found decentralized operations (average 12.6 MPLH) required more labor than did 
centralized operations (average 23.2 MPLH) in her study of 36 school foodservice operations 
in Seattle, Washington. 
Unklesbay et al. (1977) identified four food production system categories 
(conventional, ready-prepared, commissary, and assembly-serve) as most commonly used. 
Gregoire and Bender (1999) adapted these classifications into five categories: conventional, 
commissary (central kitchen), ready food (same as ready-prepared), assembly-serve 
(convenience), and base kitchen. To ensure high quality food and lowest possible cost, school 
foodservice operations may use a combination of these types of foodservice systems. For 
example, a district may have a central kitchen that prepares meals for elementary schools and 
conventional kitchens for middle and high schools. Some districts have a centralized bakery, 
and other food is produced on site (NFSMI, 2002). 
Each of these production types requires different amounts of labor. Conventional 
systems have been reported to require the most labor (Pannell-Martin, 1999b), whereas 
assembly-serve systems have been noted to have the lowest labor requirement (Unklesbay et 
al., 1977). In addition to the difference between centralized and decentralized systems, Shipp 
(1964) found there was more variance in employee efficiency within centralized and within 
decentralized production units than between these two methods of production. 
In a survey of 353 school foodservice directors, managers, and supervisors from 49 
states, only 14.2% of the school districts had totally centralized food production systems that 
produced food at a single facility and distributed meals (requiring finishing only) to all 
service sites (Brown, 2005). She reported conventional kitchens were in 45.3% of districts, 
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whereas a combination of central or base and onsite kitchens accounted for 40.5% of 
districts. 
Matthews, Waldvogel, Mahaffey, and Zemel (1978) reported equipment availability 
and capacity played a role in production time requirements. Cater (2005b) indicated number 
of serving lines and/or the production system would affect MPLH. Mayo et al. (1984) noted 
capacity of large equipment would affect MPLH. 
Menu 
Matthews et al. (1978) studied a menu mix of six entrées in three classifications 
(single item, combination, and roast) to determine time required to produce items. These 
researchers determined that as demand increased from 100 to 300 and 500 servings for roasts 
and combination entrées, the average per portion handling time decreased, whereas the 
average portion time per single item stayed the same for 100, 300, and 500 servings. At the 
same time, overall production handling time nearly doubled for roasts and single items in 
comparison to combination entrées as number of servings increased.  
Cater (2005b) reported counting lunches and other food sales (à la carte, breakfast, 
afterschool snacks, and catering) in school foodservice is not as clear as counting traditional 
school lunches. Counting of all items prepared and served is extremely important for 
consistency and comparison in MPLH. NFSMI developed a formula to convert operational 
data for all food sales, including student lunches, à la carte sales, breakfasts, snacks, and 
catering to ME. Thus, school foodservice directors could determine per meal costs and 
productivity ratios for all items sold as part of the meals program. With a consistent 
conversion method, school foodservice directors are able to benchmark financial 
performance and productivity ratios, both internally and externally. 
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In addition to the many factors that play important roles in determining MPLH in a 
school foodservice operation, Conklin (1999b) noted reliability of a productivity index 
depended upon how accurately and consistently data were calculated. Productivity indexes 
may be more consistent within a school district rather than between school foodservice 
operations. In a NFSMI report from a 19-member task force investigating financial 
management, Cater (2005b) stated MPLH index as the most effective measure used to 
compare labor utilization within a system because labor is so dependent on the type of 
operation used in food production.  
Work Measurement Techniques 
A summary of published foodservice productivity research is shown in Table 4. 
Between 1960 and the 1990s, most foodservice productivity research used observation or 
work sampling techniques to gather data and report productivity performance measures. 
During the 1990s and to the present, productivity research has evolved with the use of survey 
instruments, data retrieval collection, and computer programs to analyze information. Clark 
and Kirk (1997) noted it was difficult for researchers to compare results obtained from work 
sampling studies with those from survey studies. Work sampling studies look at direct labor 
utilization, whereas surveys look at overall labor utilization. They stated that it is even 
difficult to compare survey studies because of the variations in the definition of staff and 
alternative methods of defining ME. 
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Table 4. Method of Measurement and Productivity Measure 
Authors Year 
Method of 
measurement 
Productivity measure 
Reynolds 2004 Interviews DEA: Total-factor productivity ratio 
Reynolds & Biel  2007 Interviews DEA: Total-factor productivity ratio 
Brown & Hoover 1991 
Interviews 
Onsite data collection 
Total-factor productivity ratio 
Partial-factor productivity ratios 
Hong & Kirk 1995 Interviews/survey Meals per labor hour 
Hauge & Knickrehm  1979 Observation Labor time direct salad preparation 
Mayo et al. 1984 Observation/survey Servings per labor hour 
Lieux & Winkler  1989 Observation Minutes per meal 
Lieux & Manning  1991 Observation Minutes per meal 
Manning & Lieux  1995 Observation Minutes per meal 
Beach & Ostenso  1969 
Stopwatch 
Computer simulation 
Labor time entrée service on cafeteria 
line 
Ridley, Matthews, & 
McPoud  
1984 Stopwatch Minutes per task 
Maloney et al. 1986 Stopwatch Minutes per vegetarian entrée 
Tuthill & Donaldson  1956 Survey 
Percentage of labor time in tasks, 
adjusted for performance 
Halter & Donaldson  1957 Survey Labor time per meal 
Kroener & Donaldson 1958 Survey Labor time per meal 
Clark & Kirk 1997 Survey Meals per day per chef 
Hwang & Sneed 2004 Survey Meals per labor hour 
Fowler 2006 Survey Meals per labor hour 
Kent & Ostenso 1965 Work sampling Labor minutes per meal 
Williams & Donaldson  1969 Work sampling 
Percentage of labor time in direct, 
indirect, and nonproductive activities 
Zolber & Donaldson 1970 Work sampling Minutes per meal 
Holloway  1972 Work sampling Labor time per menu item 
Ho & Matthews  1978 Work sampling 
Percentage of labor time in direct, 
indirect, and delay activities 
Carroll & Montag  1979 
Work sampling 
Stopwatch 
Labor minutes per serving 
Yung et al. 1980 Work sampling Labor minutes per meal 
Yung et al. 1981 Work sampling Minutes per meal equivalent 
Block et al.  1985 Work sampling 
Labor minutes per pound of cleaned 
vegetable 
Choi et al.  1986 Work sampling Labor minutes per serving of entrée 
Matthews et al. 1986 Work sampling Labor minutes per meal 
Note. Adapted from ―Current Perspectives on Productivity in Food Service and Suggestions for the 
Future,‖ by M. D. Olsen & M. K. Meyer, 1987, School Food Service Research Review, 11, p. 90. 
  
37 
Productivity Performance Measurements Used in School Foodservice 
Introduction 
Administrators have found that the lack of well-defined performance criteria through 
which performance of the organization is evaluated increase difficulty in planning and 
controlling operations and motivating employees (Globerson, 1985). Performance has been 
measured through various financial and nonfinancial performance indicators, commonly 
referred to as benchmarks (Conklin, 1999a).  
Because costs of personnel, food, equipment, space, and other resources are 
continually increasing, evaluation of productivity is essential to achieve economic goals as 
well as ensure quality service (Hwang & Sneed, 2004). In a review of literature, the most 
frequently reported productivity measure for school foodservice was ratio of labor hours per 
ME. Limited research is available on use of total-factor productivity in school foodservice, 
even though it was reported to be widely used in business (Reynolds, 1998). 
In a survey of 70 school foodservice experts, Cater et al. (2000) found most 
respondents reported that MPLH was most effective for determining staffing and labor hours. 
The most common method to determine productivity rates in school foodservice were ME 
per labor hour (Pannell-Martin, 1999a). MPLH can be calculated by dividing number of ME 
produced and served in a day by number of labor hours. Meal equivalents are calculated by 
converting all food sold (à la carte sales, breakfasts, afterschool snacks, and catering) to a 
student lunch. Cater (2005b) defined ME using the following formulas: 
ME =   Number of breakfast served X .66 (conversion factor) 
  
= 
Number of snacks served 
 3 
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= 
 à la carte sales or extra food sales revenue  
Free lunch reimbursement + Commodity value per meal 
  
= 
.  Catered meal sales revenue  
Free lunch reimbursement + Commodity value per meal 
 
Brown and Hoover (1990) supported use of more comprehensive total-factor 
productivity ratios, as labor productivity is only one aspect in the total evaluation of the 
profitability of a firm, including school foodservices. Total-factor productivity modeling 
permits identification of lost profit opportunities, productivity declines in multiple resources, 
and comparison of labor productivity improvements to changes in total productivity (Cater, 
2005b). 
Labor Productivity Used in School Foodservice Programs  
Tart and Taylor (1997) identified efficient use of labor as the most important 
controllable factor in containing school foodservice costs, in particular, the effective use of 
part-time labor. Labor standards ranging from 16 to 20 meals per labor hour have received 
widespread support from school foodservice leaders for use by school foodservice directors 
in determining staffing needs (Conklin, 1999b). Hwang and Sneed (2004) calculated a 
MPLH mean of 14.9 ± 5 for large school districts (student populations over 10,000). Mayo et 
al. (1984) determined SPLH was the best measure for school foodservices. These researchers 
found SPLH ranged from 56 to 90. Elementary schools that served all of the required five 
items averaged 75.4 SPLH, whereas secondary schools that served from three to five items 
(operating under offer versus serve) averaged 67.1 SPLH.  
Pannell-Martin (1999b) indicated production in school kitchens has changed greatly 
since 1990. The number of items made from ―scratch‖ has decreased, whereas convenience 
food use has increased. In theory, as more convenience foods are purchased, labor hours 
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should decrease as less time is required to prepare food. However, labor costs may not 
decrease as wages and benefits increase. Tables 5 and 6 shows Pannell-Martin’s (1999b) 
staffing guidelines for onsite kitchens and food production kitchens for more than one school 
and satellite kitchens, respectively. Pannell-Martin (1999b) based staffing guidelines for 
Table 6 on a survey of directors from successful operations. In a personal conversation with 
Pannell-Martin in June 2006, she indicated information about the number of directors and 
operations surveyed were not available. She stated that an accurate assessment of work to be 
done is required to determine the number of labor hours and these tables only provide 
guidelines.  
 
 
Table 5. Staffing Guidelines for Onsite Production Kitchens 
Number of meal equivalents
a 
Meals per labor hour (MPLH) for low and high productivity 
Conventional system
b 
MPLH Convenience system
c 
MPLH 
Low High Low High 
Up to 100 8 10 10 12 
101-150 9 11 11 13 
151-200 10-11 12 12 14 
201-250 12 14 14 15 
251-300 13 15 15 16 
301-400 14 16 16 18 
401-500 14 17 18 19 
501-600 15 17 18 19 
601-700 16 18 19 20 
701-800 17 19 20 22 
801-900 18 20 21 23 
901 up 19 21 22 23 
Note. From School Foodservice Management for the 21
st
 Century (5th ed.), by D. Pannell-
Martin, 1999, p. 150, Alexandria. VA: inTEAM Associates. Reprinted with permission. 
a
Meal equivalents include breakfast and à la carte sales. Three breakfasts equate to one lunch. 
à la carte sales of $3 equate to one lunch. 
b
Conventional system is preparation of some foods from raw ingredients on premises (using 
some bakery breads, prepared pizza, and washing dishes).
 
c
Convenience system is using maximum amount of processed foods (e.g., using all bakery 
breads, prefried chicken, proportioned condiments, and washing only trays or using 
disposable dinnerware). 
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Table 6. Staffing Guidelines  
Number of meal 
equivalents
b,c 
Meals Per Labor Hour (MPL)H and number of labor hours  
by type of preparation system
a
 
Bulk cold
d,e
 
MPLH
 
Bulk hot
f
 
MPLH 
Pre-plated 
cold (bag)
c,d,g
 
MPLH 
Pre-plated 
frozen
c,d,h
 
MPLH 
Pre-plated 
hot
d,i
 
MPLH 
For production kitchens serving more than one school 
200 – 500 25 – 30 27 – 32 21 – 26 22 – 27 20 – 25 
501 – 1,000 30 – 35 30 – 35 30 – 35 37 – 42 40 – 45 
1,001 – 2,000 50 – 55 45 – 50 50 – 55 55 – 60 60 – 65 
2,001 – 3,000 65 – 75 60 – 70 100 – 110 120 – 130  130 – 140 
3,001 – 5,000 75 – 85 70 – 80 110 – 120 120 – 130 130 – 140 
5,001 – 10,000 110 – 130 110 – 120 110 – 120 120 – 135 130 – 150 
10,001 – 20,000 150 – 160 120 – 130 120 – 130 120 – 135 130 – 150 
20,001 – 30,000 160 – 175 130 – 160 130 – 150 135 – 150 150 – 160 
30,001 & more 175 – 195 160 – 175 130 – 150 150 – 175 160 – 190 
For satellite schools and finishing kitchens 
Up to 75 16 – 20 17 – 22 75 – 80 30 – 35 50 – 55 
76 – 100 18 – 23 19 – 23 75 – 80 30 – 35 50 – 55 
101 – 200 20 – 25 21 – 26 100 – 110 50 – 55 75 – 80 
201 – 300 22 – 27 24 – 29 100 – 110 60 – 65 75 – 80 
301 – 400 26 – 31 26 – 31 100 – 110 60 – 65 75 – 80 
401 – 500 26 – 31 28 – 33 100 – 110 60 – 65 75 – 80 
501 – 700 28 – 33 30 – 35 100 – 110 60 – 65 75 – 80 
700 & more 30 – 35  32 – 37 100 – 110 60 – 65 75 – 80 
Note. From School foodservice management for the 21st century (5th ed.), by D. Pannell-Martin, 
1999, p. 150, Alexandria. VA: inTEAM Associates. Reprinted with permission. 
aTransporting of food should be figured. The amount of time will depend on the number of stops, 
distance, number of meals, and type of menus. Cost of delivery should be included in total cost. 
bAll meal equivalent for all sites (e.g., production and satellite sites) are included. 
cHighly automated when over 2,000 food items are prepared. 
dRequires heating at site before serving. 
eBulk cold: food cooked, then chilled or frozen (e.g. cook-chill system) and transported for 
finishing off in the satellite school 
fBulk hot: food cooked and maintained hot through transporting and serving at satellite school 
gPre-plated cold (bag): food prepared and bagged or pre-plated ready for distributing at the 
satellite school. 
hPre-plated frozen: food prepared, portioned and frozen, then transported ready for heating for 
service at satellite school. 
iPre-plated hot: food prepared, portioned, and transported same day, hot, ready-to-eat.
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 Accuracy of MPLH as a productivity measure has been debated in the literature as 
some researchers suggested other dimensions, such as quality, management, technology, 
motivation, work methods, and measurement methods affect performance (Brown & 
Hoover, 1990; English & Marchione, 1983). Meal program effectiveness and meeting 
organizational goals also must be considered.  
Financial Indexes Used in School Foodservice Programs 
School foodservice professionals face growing pressures to operate school 
foodservice programs with increased efficiency and directors are expected to manage school 
foodservice programs as a self-supporting units (Sackin, 2006). In a survey of 70 foodservice 
professionals, Cater et al. (2000) reported a few respondents indicated that RPDE was the 
most effective overall measure for productivity and costs in school foodservice operations. 
Because RPDE accounts for all employee costs (labor, benefits, training, etc.), and all food 
costs (convenience foods, commodities, etc.) some researchers argue it is an accurate index 
to measure effectiveness of school meals programs.  
Wilson and Alkire (1995) compared financial stability in 102 foodservice programs in 
Ohio school districts: 57 districts had a financial loss for the 1990-91 school year and 45 had 
a financial gain. Seventeen variables (menu variety, student input, facilities, time for lunch, 
incentives, scheduling, public relations, open- versus closed-lunch periods, à la carte , use of 
disposables, school-made items, choices of food components, offer versus serve, catering, 
satellite distribution, breakfast program, and commodities) were studied. Researchers found 
that districts in which choices were offered for the four required components had a negative 
effect on financial success of district. The majority of Kansas public school districts with 
enrollments lower than 400 were unable to break even or make money, whereas about 16% 
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of school districts with enrollments of 401 to 1,800 and 47% of districts with enrollments 
greater than 1,800 were successful (March & Gould, 2001). Larger districts depended upon 
government reimbursement and other sales, whereas medium-size districts depended upon 
student payments for reimbursable meals.  
Sanchez, Gould, and Sanchez (1998) surveyed 304 Kansas school foodservice 
directors and found performance measurement tools reportedly used most often were profit 
and loss statements, labor costs, meals per labor hour, labor cost per meal, food cost per 
meal, food cost, and break-even point. A study of 500 directors of varying size districts 
nationwide indicated that greater than 50% of respondents thought cost of food, cost of labor, 
and total revenues were essential financial performance measurement tools (Sanchez, Gould, 
& Sanchez, 2000). In addition, directors from districts with enrollments of 9,000 or greater 
identified food revenue, à la carte revenue, prime costs, and unit costs as essential financial 
performance measurement tools.  
Even though financial research has been undertaken, publications of financial 
performance measures for school foodservices are limited. Hwang and Sneed (2004) 
collected general financial data from school districts with greater than 10,000 students to 
provide national means for selected financial performance indicators and operational 
characteristics. By comparing numbers, school foodservice directors could evaluate their 
districts with other districts of similar size using national means as a performance measure. 
Summary 
Research has demonstrated that superior financial performance correlates strongly 
with productivity (Reynolds & Biel, 2007). Schmenner (2004) has reported on the 
relationship between financial performance and productivity for service businesses, Hu and 
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Cai (2004) on lodging, and Reynolds (1998; 2004) on mid-scale restaurants and onsite 
foodservice. Very little research correlating performance measures with financial ratios has 
been done for school foodservice. In fact, very little research in school foodservice 
performance measures has been completed since 1984. Cater et al. (2000) surveyed 70 child 
nutrition experts, such as state CNP directors, school foodservice directors, school business 
officials, and academics, to determine which productivity index (MPLH, SPLH, or RPDE) 
would be accurate and consistent enough to be used for nationwide comparisons. Several 
respondents indicated that RPDE was the most effective overall measure for productivity and 
costs in school foodservice operations. However, the majority of respondents selected 
MPLH.  
For school foodservice directors to start using performance measures to improve their 
operations, performance measures must be available for comparison. Establishing MPLH and 
RPDE performance measures would be a beginning to improving school foodservice 
operations. Eventually, a holistic approach, such as DEA, should be investigated to enhance 
performance measures in school foodservice.  
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CHAPTER 3. RESEARCH METHODS 
 
Introduction 
The two purposes of this study were to investigate management and financial 
attributes perceived by school foodservice directors of medium-size schools in the U.S. to 
impact performance measures for CNPs in public school districts and to investigate whether 
widely used standards for these performance measures, based on previous research, were 
relevant due to a variety of changes that had occurred in CNPs. Consideration was given to 
production characteristics, such as onsite, base, or satellite kitchens; school district 
characteristics, such as public district enrollment between 2,500 and 10,000 students; USDA 
geographic regions (NE, MA, SE, MW, SW, MP, and W); and management of the 
foodservice operations. The research process consisted of two phases—Phase 1: examine 
current attitudes about and practices related to performance measures using a national survey 
of CNP directors in medium-sized districts; and Phase 2: establish partial factor productivity 
performance measures for onsite, base, and satellite kitchens and evaluate total factor 
productivity performance measures for districts’ financial status. Prior to use, questionnaires 
developed for this study (Appendices A, B, for Phase 1 and C for Phase 2, respectively) were 
approved by Iowa State University’s Office of Research Assurances and Human Subjects 
Review Committee. A summary of the two phases (Table 7) and a detailed description of 
these two phases are presented in this chapter. 
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Table 7. Summary of the Study Design 
Phase 1. Examine foodservice director’s attitudes about performance measures—January and 
February 2008 
• Sample: Census of foodservice directors who had an e-mail address and worked in 
public school districts with medium-sized enrollment, N = 2,534 
• Questionnaire 1: Compare performance measures and attitudes of directors at onsite 
and base kitchens and other school characteristics was distributed in two sections 
• Data collection method: Web and mail survey for those who requested a paper copy  
• Analysis of responses to questionnaire 1 
Phase 2. Determine partial factor productivity performance measure and total factor 
productivity performance measure—February and March 2008 
• Sample: Convenience sample of foodservice directors willing to provide data 
• Questionnaire 2: Compare partial factor and total factor productivity performance 
measures in medium-size school districts 
• Data collection method: Survey with 2006-2007 financial data 
• Analysis of responses to questionnaire 2 
 
 
Phase 1. Examine Foodservice Director’s Attitudes About Performance Measures 
Target Population 
All school foodservice directors who had an e-mail address and worked in medium-
size U.S. public school districts were surveyed. For this study, medium-sized districts were 
those with enrollments between 2,500 and 10,000 students. 
Sampling Frame 
This study was a census survey of 2,534 medium-size public school districts with 
valid e-mail addresses. A list of names, addresses, and e-mail addresses of foodservice 
directors in public school districts (N = 15,990) was developed in early 2007 by a group of 
Iowa State University Ph.D. students using a variety of sources, such as a list of 2003-04 
school districts in the United States from SchoolMatters (2005); National Center for 
Education Statistics (NCES) list of school districts data for 2003-04 school year (NCES, 
2005); state departments of education; state school foodservice associations; internet searches 
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for school district websites; and industry contact information. For this study of medium-size 
school districts, the list of schools was updated based on the public school district data for the 
2005-06 school year from National Center of Educational Statistics, Web site (NCES, 2007).  
All directors’ or administrators’ names and e-mail address were verified using the 
school districts’ websites to ensure inclusion of all possible respondents. Over 500 school 
districts were eliminated from the study due to lack of a foodservice director’s or other 
administrator’s name or e-mail address. Reasons for exclusion included: could not find a 
contact person due to no website available, no contact person listed on the website, no e-mail 
addresses listed, no foodservice program available, or foodservice program managed by 
volunteers who arranged for commercial establishments to provide meals. For some school 
districts, an e-mail was sent to the webmaster, superintendent, or school business official 
asking for the name and e-mail address of person-in-charge of foodservice. The result was a 
population of 2,534 public school districts with an enrollment between 2,500 and 10,000 
students for the 2005-06 school year.  
Sample Design 
The ACT Sample Size Calculator indicated that for a 95% level of confidence with a 
±5% sampling error, 334 completed surveys would be required; however a ±3% sampling 
error would require 752 completed surveys (Table 8). Expected return rates for school CNP 
directors, based on response rates from previous survey studies, was a range from 20% to 
35% (J. Sneed, personal communication, March 12, 2006). Because Hwang and Sneed 
(2004) received only a 22% return rate in a mail survey with large districts, a low-cost Web 
survey was used in order to allow for an increased number of follow-up contacts. Response  
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Table 8. Sample Size Calculator for a Population of 2,534  
 Level of confidence  
Acceptable error ± 90% 95% 98% 99% 
0.03 580 752 944  1,068 
0.04 363 486 635  736 
0.05 245 334 447  527 
0.06 176 242 328  391 
Note. Adapted from ACT Sample Size Calculator [Computer program] developed by M. J. 
Valiga, 2006. Iowa City, IA: ACT. 
 
 
Table 9. Sample Size Fluctuation for Various Response Rates for Predetermined Response  
   ± 5 % error    ± 3 % error  
Response rate Predetermined 
response 
Sample  
size 
Predetermined 
response 
Sample  
size 
40% 334  835 752 1,880 
35% 334  955 752 2,149 
30% 334  1,114 752 2,507 
25% 334  1,336 634 2,534 
20% 334  1,670 507 2,534 
15% 334  2,227 380 2,534 
 
 
rate and sample size fluctuations are summarized in Table 9. Based upon a 22% return rate, it 
was decided to complete a census survey of all 2,534 public school foodservice directors. 
To reduce coverage error, each questionnaire was addressed to the foodservice 
director who should have had the information to accurately complete the questionnaire. 
Several filter questions were included. Filter questions were used to determine inclusion of 
the data in study. If the questionnaire was sent to the school food authority (the individual 
designated by the school district to receive information from the state’s over-site agency, 
such as superintendent, principal, business manager), the instructions asked that the 
questionnaire be forwarded to the person who was directly responsible for administration of 
daily operations of CNPs, such as the foodservice director, supervisor, or head cook. 
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Survey Mode 
A mixed-mode design is shown in Table 10. Multiple contacts and mixed-mode 
design have been shown to be more effective than any other technique for increasing 
response rates (Dillman, 2007). Because there were no data on percentage of school 
foodservice directors from medium-size districts who regularly use e-mail or respond to Web 
surveys, e-mail with an embedded web link and e-mail with paper surveys attached were 
employed for this study. Paper surveys were e-mailed to those directors who requested a 
paper survey (n = 15). 
Table 10. Summary of Contacts 
Survey method Contact 1 Contact 2 Contact 3 Contact 4 
E-mail contact X X X X 
E-mail paper questionnaire  X X  
Telephone call   X X 
 
 
Questionnaire 1 
Questionnaire 1 (Appendix A) was designed to gather information from school 
foodservice directors about their attitudes toward and the use of performance measurements 
in their school foodservice programs. Rating scale questions were used to determine 
performance knowledge, how often performance measures are used, and the foodservice 
director’s perception of usefulness of performance measures. A list of 32 performance 
measures was compiled from a review of the literature. Yes/no, multiple choice, and open-
ended questions were used to gather demographic information about districts and individual 
schools. Multiple choice questions were used to gather demographic information about the 
person-in-charge of the foodservice program. This questionnaire was designed to determine 
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if school foodservice directors used performance measures in determining staff requirements 
or making financial decisions. Additional questions about formulas used and perceived 
usefulness of these measurements were asked. Survey completion time was approximately 30 
minutes. It was explained that the decision to participate in this study was voluntary, only 
group data were reported, and that the Institutional Review Board reviewed and approved the 
protocol and instruments (Appendix D).  
Pretest. Questionnaire 1 (Appendix A) was pre-tested with five foodservice directors 
who were not part of the study sample, three school foodservice research experts, and a 
survey development expert. Experts identified whether questions were valid on the basis of 
content. Revisions were made prior to pilot testing the questionnaire.  
Pilot test. The developed questionnaire was sent to eight districts in each of seven 
USDA regions (n = 56) in October 2007. Two school districts in each of the imposed 
categories within medium-size districts (enrollments of 2,500 to 3,000; 3,001 to 4,000; 4,001 
to 6,000; and 6,001 to 10,000) in each region were selected randomly. Because there are no 
established categories within medium-size districts, these distribution categories were 
determined to ensure approximately equal number of districts within each category. Only six 
foodservice directors responded to the pilot test. Of these six, only three completed the entire 
survey. Due to the poor response rate, 10 foodservice directors, a minimum of one from each 
USDA region, were telephoned to determine why they did not respond. Most did not 
remember receiving the survey; several noted they delete all e-mails if they did not know the 
sender. Several directors indicated they would complete the questionnaire if it would take 
less than 20 minutes. Nine of the 10 foodservice directors stated they would complete the 
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survey when it was sent out again. Based upon these comments, revisions were made prior to 
sending the questionnaire to all districts including those who did not complete the pilot test.  
Data Collection 
Due to comments from the pilot test, the first questionnaire was sent in two sections, 
10 days apart. Section 1 asked about perceptions of and use of selected variables as well as 
specific questions about meals per labor hour (MPLH), and section 2 asked demographic 
questions about the school district and foodservice director. 
In January 2008, a pre-notification e-mail (Appendix E) was sent to all potential 
foodservice directors. A receipt was requested when the e-mail was delivered and opened. 
Undelivered e-mails were checked to verify the e-mail address, and bad addresses were 
corrected, if possible, prior to sending the second e-mail. A week later, a second e-mail was 
sent from SurveyMonkey.com™ with a Web link for the section 1 questionnaire embedded 
and a detailed cover e-mail letter (Appendix F) that explained the importance of the survey. 
The e-mails included an automatic notification to the sender when the e-mail was opened. 
The SurveyMonkey.com™ computer program tracked unopened e-mails. Second, third, and 
fourth e-mails (Appendix G) were sent to those who had not completed the section 1 
questionnaire, encouraging participation and letting potential respondents know the 
questionnaire was still open. A paper copy of the questionnaire (Appendix B) was e-mailed 
to foodservice directors requesting a paper copy (n = 15). To reduce measurement errors 
from two survey types (Web and paper), CNP directors were encouraged to complete Web 
survey. The Web survey and paper survey design were similar to ensure consistency of 
written questions and presentation.  
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Non-response error was a concern. Three contact modes were used: e-mail, paper, 
and telephone. Most school districts currently had e-mail and used it frequently. However, in 
some cases, foodservice directors did not have access to the Internet or chose not to use e-
mail. Completing a Web survey may have been difficult for some directors so they chose not 
to respond. In addition, some districts and in one case, a state e-mail system had extremely 
tight spam filters so that e-mails from an unknown source did not reach the school 
foodservice director. Due to the nature of information required, some school foodservice 
director may have chosen not to respond as they were not involved in financial information 
collection, analysis, or decision making (Cross et al., 2000). Several individuals responded to 
the e-mail with the name and e-mail address of the foodservice director, and one person 
responded that he had forwarded the survey to the foodservice director. Ten days after 
section 1 was e-mailed, section 2 was e-mailed to all potential respondents using the same 
procedure. 
Data Analysis 
Revenue per dollar expense (RPDE) was calculated from the school foodservice’s 
financial data provided in section 2 of the questionnaire using Reynolds’ (1998) formula. 
Survey results were tabulated and analyzed using SPSS, Inc. (2008) version 16.0. Descriptive 
statistics (means, standard deviations, and frequencies) were calculated on school foodservice 
directors’ attitudes and school districts’ operational characteristics, including size of all 
schools and districts, USDA region, usage of prepared items, and usage of disposables. 
Variability was measured for differences in four school groups (2,500 to 2,999; 3,000 to 
3,999; 4,000 to 5,999; and 6,000 to 10,000). An extraction method, principal component 
analysis (PCA), with Varimax rotation and Kaiser normalization was used to categorize 
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variables. Cronbach’s alpha was used to measure the internal consistency of attitude items. A 
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was calculated and Bartlett’s test 
for sphericity was conducted. Since the data violated the normality tests, analysis of variance 
(ANOVA) with Games-Howell post hoc test and t tests were conducted to determine if there 
were differences in operational characteristics among the four different size groups and 
USDA regions. Covariates, such as director’s qualifications (educational degrees, education 
level, and years of experience) were controlled.  
Phase 2. Determine Partial Factor Productivity Performance Measure and  
Total Factor Productivity Performance Measure 
Sampling Frame 
As part of Phase 1, the last question on the section 1 and 2 surveys was: Are you 
willing to provide the required data to be part of the second phase? If the respondents 
answered, ―Yes,‖ they were asked to provide their name, school district, telephone number, 
and e-mail address. Two hundred and twenty seven foodservice directors responded ―Yes,‖ 
to providing the detailed information.  
Survey Mode 
A cover letter (Appendix H) and five questionnaires (Appendix C) that requested 
detailed financial, participation, and staff data by each building and by total district, were e-
mailed to the 227 school foodservice directors. These questionnaires requested: revenue, 
expenses, building sales, and meals counts for the 2006-07 school year; building staffing 
schedules (such as number of employees, hours worked per day, and number of work days 
including in-service, cleaning days); and district-wide administration hours (such as number 
of employees, hours worked per day, and number of work days). Reminder e-mails 
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(Appendix I) with the five questionnaires attached were sent 3 and 5 weeks later to the 
foodservice directors who had not responded. 
Questionnaire 2 
Questionnaire 2 (Appendix C) was designed to gather detailed information from 
school foodservice directors about the revenue, expenses, staffing, and participation. Four 
Excel spreadsheets and a Word document were used to gather information about district and 
individual schools. This questionnaire was designed to determine RPDE for the school 
district and MPLH for each school. It was explained that the decision to participate in this 
study is voluntary, only group data was reported, and that the Institutional Review Board 
reviewed and approved the protocol and instruments (Appendix D). 
Data Collection 
Data collection included collection of financial data and factual information related to 
performance measures. The following data was collected for the 2006-2007 school year: 
• Participation number by building and by category: free, reduced, paid, and non-
reimbursable meals including adult meals, and meals sold to other entities—
monthly or yearly claim forms were acceptable; 
• Measures of profitability: income statement, profit/loss statement, balance sheet; 
• Revenue information: sales of meals to students, adults, other entities, such as Head 
Start or daycare; and sale of food through à la carte, vending, catering, or 
concession stands;  
• Expense information: food, labor, supply including equipment less than $500, 
equipment repair, indirect costs, such as utility charges, equipment purchases $500 
and above, and depreciation;  
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• Measures of performance: number of full-time and part-time staff, total number of 
labor hours per day per building including warehouse (if appropriate), central 
office, and positions paid by others (school district’s general fund).  
In addition, directors were asked to provide any other financial or performance measures 
used, such as meal cost by expense category: food cost per meal or commodity value per 
meal.  
Data Analysis 
Thirty-four school foodservice directors responded with all required detailed 
information for phase 2. To ensure consistency, the researcher calculated the total number of 
meals or meal equivalents (ME) produced per site using the ME calculation developed by the 
NFSMI (Cater, 2005b).The researcher calculated MPLH using information gathered from 
each site using the MPLH formula from Financial Management Information System (FMIS) 
(Cater, 2005a) and RPDE using information from school foodservice’s financial data using 
the RPDE formula by Reynolds (1998).The researcher called individual school foodservice 
directors to collect missing or incomplete data and to clarify information. 
Survey results were tabulated and analyzed using SPSS, Inc. (2008) Version 16.0 for 
Windows. Descriptive statistics (means, standard deviations, and frequencies) were 
calculated for MPLH and RPDE for the 34 responding districts for the 2006-07 school year. 
MPLH were compared to previously determined performance standards identified by Hwang 
and Sneed (2004) and Pannell-Martin (1999b). 
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CHAPTER 4. RESULTS AND DISCUSSION 
Introduction 
The two purposes of this study were to investigate management and financial 
attributes perceived by school foodservice directors of medium-size schools in the U.S. to 
impact performance measures for CNPs in public school districts and to investigate whether 
widely used standards for these performance measures, based on previous research, were 
relevant due to a variety of changes that had occurred in CNPs. Electronic questionnaires 
were sent throughout the nation to all foodservice directors or a district administrator with e-
mail addresses in public school districts with student enrollments between 2,500 and 10,000 
(N = 2,534). As part of the two-phased study, two electronic questionnaires (phase 1) were 
sent to all potential respondents and the phase 2 questionnaire was sent to the 227 
foodservice directors who volunteered to provide the required detailed information. 
Responses received from all USDA geographic regions as shown in Table 11. Findings from 
the three questionnaires are presented in this chapter. 
Due to the length and complexity of the electronic questionnaire for phase 1, it was 
decided to send the questionnaire out in two sections or waves, 10 days apart. Dillman (2007) 
noted that surveying the same people frequently would decrease the effectiveness of the latter 
survey. Therefore, additional time was allowed between the two questionnaires so potential 
respondents would not feel overwhelmed and would complete both questionnaires. The break 
between the questionnaire deliveries allowed the researcher time to respond to questions for 
respondents, investigate undeliverable e-mails, and resend the questionnaires. However, the 
unintended consequence of the two-section questionnaire and the time delay was potential for 
respondents’ confusion in thinking they had completed the survey, when in actuality they had 
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Table 11. Questionnaire Responses by USDA Region (N = 740) 
USDA region n  % Responses 
Questionnaire 1, Section 1 only 
Mid-Atlantic (MA) 10  8.3 
Mountain Plains (MP) 9  7.5 
Mid-West (MW) 32  26.7 
Northeast (NE) 8  6.7 
Southeast (SE) 25  20.8 
Southwest (SW) 21  17.5 
West (W) 15  12.5 
Total  120  100.0 
    
Questionnaire 1, Section 2 only 
MA 7  8.8 
MP 6  7.5 
MW 21  26.3 
NE 11  13.8 
SE 16  20.0 
SW 6  7.5 
W 13  16.3 
Total  80  100.0 
    
Questionnaire 1, Section 1 and 2 
MA 62  11.5 
MP 56  10.4 
MW 150  27.8 
NE 62  11.5 
SE 73  13.5 
SW 60  11.1 
W 77  14.3 
Total  540  100.0 
    
Questionnaire 2 (n = 34) 
MA 4  11.8 
MP 9  26.5 
MW 10  29.4 
NE 3  8.8 
SE 0  0.0 
SW 4  11.8 
W 4  11.8 
Total  34  100.0 
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completed only one section. The researcher also sent three follow-up e-mails for each section 
to those who had not responded. This also added to the confusion as there was some 
overlapping of reminder e-mails. 
In section 1 of the first questionnaire, foodservice directors’ perceptions of the 
usefulness of selected management and financial performance measures, frequency of use of 
these performance measures, frequency that the partial-factor productivity measure of meals 
per labor hour (MPLH) was calculated, and the impact of selected variables on the district’s 
MPLH were assessed. Section 1 of the on-line questionnaire was completed by 660 (26%) of 
the 2,534 school foodservice directors.  
Section 2 of questionnaire 1 was sent to the same population. The purpose of this 
section of the questionnaire was to identify factors perceived as affecting a school district’s 
performance and examine a district’s profitability based on a total factor productivity 
measure, revenue-per-dollar-expense (RPDE). This section was completed by 620 (24.5%) of 
the population of school foodservice directors. 
Of the 740 respondents, 120 (16.2%) responded to section 1 only, 80 (10.8%) 
responded to section 2 only, and 540 (73%) responded to both sections. Approximately 69% 
(n =1,768) of the entire population did not respond and 27 (1.1%) were incomplete or 
unusable. Not all questions were answered by all respondents (N = 740); thus, frequency of 
responses for section 1 (N = 660) and section 2 (N = 620) did not always total 660 or 620, 
respectively. Only 2 respondents returned the paper surveys. Similar response rates (18% to 
30.2%) have been reported in other studies using school foodservice directors as the study 
population (Rice, 2007; Schweitzer, 2007; Thornton, 2007). 
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Phase 2 of the study examined financial, labor hours, and meals participation data 
from a convenience sample of district foodservice directors who had volunteered (n = 227) to 
provide this requested information. Responses were received from 15% (n = 34) of these 
volunteers. 
Findings from sections 1 and 2 of the electronic questionnaires are presented in the 
following order: characteristics of responding districts’ school foodservice directors and of 
districts’ foodservice operations, use of convenience foods and disposable student use items, 
school foodservice directors’ perceived importance and use of productivity and financial 
performance measures, use of productivity methods, and factors school foodservice directors 
perceived to affect MPLH. Information obtained from the detailed district information 
(questionnaire 2) that allowed for calculation of actual MPLH and RPDE follows the 
presentation of these characteristics and perceptions. 
Characteristics of Districts 
Respondents.  
Over 95% of the respondents (n = 436) reported their titles as director, supervisor, or 
coordinator of foodservice. Slightly over 21% of the participants (n = 98) had a graduate 
degree, and an additional 46.5% (n = 212) held bachelor’s degrees (Table 12).  
The combination of graduate and bachelor’s degrees (67.5%) is slightly lower than 
the 75% reported by Longley (2007) and Thornton (2007) but higher than the 52% reported 
by Schweitzer (2007) in their respective studies. College graduates in this study reported the 
major field of study to be Foodservice Management (n = 120, 27.6%), Business or Finance (n 
= 112, 25.7%), and Nutrition or Dietetics (n = 111; 25.5%). Most respondents (n = 341, 
75.1%) had worked in foodservice operations including restaurants, hospitals, schools, etc. 
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for 16 years or more, 353 (77.7%) had been in charge of school foodservice programs for 6 
years or more, and 29 (6.4%) school foodservice directors had worked in school foodservice 
for more than 25 years. Slightly over half (n = 225, 51.8%) started their careers in school 
foodservice as the person-in-charge. Years of experience in foodservice operations was 
slightly higher than reported by Hwang and Sneed (2004), Nettles and Gregoire (2000), and 
Youn and Sneed (2003). 
It was expected that there would be differences in respondent’s characteristics among 
the USDA regions as Thornton (2007) reported that five states in the SE region have 
requirements for the position of district school foodservice director and one state, North 
Carolina encouraged districts to hire a director who had a School Nutrition Specialist 
credential. Georgia and Florida required CNP directors to have a Master’s degree; Alabama 
required a BA/BS degree, while Mississippi and Kentucky required a minimum level of 
certification. Thornton (2007) also noted that districts in the SE region appeared to be double 
the size of school districts in the other USDA regions. However, no statistical differences in 
directors’ characteristics were found between USDA regions in this study. The majority of 
this survey’s respondents were from school districts with student enrollments between 4,000 
and 10,000 with some post secondary school education (MA > 88%, MP > 97%; MW > 
90%; NE > 93%; SE > 94%; SW > 82%; and W > 96%). In this study, over 30% of 
respondents from SE region held degrees in education, while the majority (approximately 
80%) of respondents with college degrees from other USDA regions had majored in 
foodservice management, business/finance, or nutrition/dietetics.  
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Table 12. Demographic Characteristics of Respondents (N = 740)  
Characteristics n % 
Gender (n = 721)   
 Female 576 79.9 
 Male 145 20.1 
Person-in-charge of district’s foodservice program (n = 460)   
 Yes 451 98.0 
 No 9 2.0 
Job title (n = 460)    
 Director/Supervisor/Coordinator of Foodservice 436 94.8 
 Other 10 2.2 
 Manager 7 1.5 
 Chief Financial Officer/Director of Finance/Business Manager 7 1.5 
Highest education level attained (n = 456)    
 Bachelors 212 46.5 
 Some college 107 23.5 
 Masters 94 20.6 
 High school 38 8.3 
 Ph.D. 4 .9 
 Less than high school graduate 1 .2 
Field of study for highest education level (n = 435)   
 Foodservice Management 120 27.6 
 Business or Finance 112 25.7 
 Nutrition or Dietetics 111 25.5 
 Education 43 9.5 
 Other 1 0.2 
Total years employed in foodservice (n = 454)   
 5 years or less 26 5.7 
 6 - 15 years 87 19.2 
 16 – 25 years  163 35.9 
 More than 25 years 178 39.2 
Years employed in school foodservice as person-in-charge (n = 455)    
 5 years or less 102 22.4 
 6 - 15 years 198 43.5 
 16 – 25 years  126 27.7 
 More than 25 years 29 6.4 
Years employed in school foodservice, but not as person-in-charge (n = 450)   
 Never 234 52.0 
 5 years or less 81 18.0 
 6 - 15 years 87 19.3 
 16 – 25 years  39 8.7 
 More than 25 years 9 2.0 
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Section 2 (phase 1) contained demographic questions and also required the directors 
to review menus and financial data in order to respond to questions. Confusion about the two 
sections—the fact that the second section was received within 10 days of the first section and 
the need to look up information—may account for the lower response rate to the second 
section.  
Districts  
Information about characteristics provided by responding districts are shown in Table 
13. Districts with enrollments between 3,000 and 10,000 had similar response rates (22.7% to 
28.8%), whereas the response rate from smaller districts (2,500 to 2,999 students) was much 
lower (14.6%).  
The lower response rate from smaller districts may be due to the higher number of 
high school graduates in charge of these foodservice programs; limited office staff available; 
and/or foodservice management functions being divided between more than one department, 
for example, financial handled by the business office, staffing handled by human resource 
staff, and production and service of meals by the foodservice director. Thus, the 
questionnaire may not have been received by someone who had the knowledge to respond to 
the questions. The socioeconomic status of students represented was diverse: more than 80% 
of responding districts had less than 60% eligibility for free or reduced-price meals, and 31 
districts (5.3%) reported that less than 5% of students were eligible for free or reduced-price 
meals. However, two school districts qualified as Provision 2 schools (> 90% students 
eligible for free or reduced-price meals). Districts that qualify as a Provision 2 school can 
serve school meals to participating children at no charge and file for meal reimbursement 
based on claiming percentages. 
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Table 13. Demographics of Districts’ Foodservice Program (N = 740) 
Variables n % 
District student enrollment (n = 615)    
 Less than 2,500 20 3.3 
 2,500-2,999 91 14.8 
 3,000-3,999 147 23.9 
 4,000-5,999 178 28.9 
 6,000-9,999 168 27.3 
 10,000 and greater 11 1.8 
   
Percent of students eligible for free or reduced-price meals (n = 578) 
 0-10% 74 12.8 
 11-20% 91 15.7 
 21-30% 71 12.3 
 31- 40% 67 11.6 
 41-50% 88 15.2 
 51-60% 82 14.2 
 61-70% 57 9.9 
 71-80% 30 5.2 
 81-90% 15 2.6 
 91-100% 3 .5 
   
Number of federal child nutrition programs offered (n = 611)    
 1 38 6.2 
 2 147 24.1 
 3 186 30.4 
 4 171 28.0 
 5 61 10.0 
 6 8 1.3 
   
Federal child nutrition programs offered in schools (n = 612)   
 National School Lunch Program (NSLP) 611 99.8 
 School Breakfast Program (SBP) 557 92.2 
 Afterschool Snack Program (ASP) 264 48.4 
 Summer Food Service Program (SFSP) 255 47.0 
 Fresh Fruit and Vegetable Program (FFVP) 160 31.8 
 Special Milk Program (SMP) 86 17.6 
   
Foodservice management (n = 536)   
 Self-operated by school district 462 86.2 
 Operated by contract management company 74 13.8 
   
Unionized staff (n = 531)   
 Yes 224 42.2 
 No 307 57.8 
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The National School Lunch Program (NSLP) was the only federal program offered by 
38 districts (6.2%), whereas 557 (91%) offered both lunch and breakfast. There appears to be 
a high percentage of districts offering the Fresh Fruit and Vegetable Program (n = 160, 
31.8%). Yet, during the 2006-2007 school year, only 25 schools (n = 350) in 14 states 
(Washington, North Carolina, Pennsylvania, Indiana, Iowa, Michigan, Mississippi, Ohio,  
Utah, Wisconsin, New Mexico, Texas, Connecticut and Idaho) and in 25 schools among 
three tribal organizations (Oglala Sioux Tribe in South Dakota, Gila River Pima Community 
and the Tohona O’odham Community in Arizona, and Zuni in New Mexico) were eligible 
for the program (USDA, 2008). 
Of the responding districts, 30% (n = 185) offered only federally subsidized meal and 
snack programs for school age students. However, 417 districts offered additional 
foodservice programs; 209 (34.7%) offered one additional program and three (0.5%) offered 
five. Other programs offered included food for daycare or preschool programs (42.8%), 
school vending (35.2%), and Head Start programs (30.2%). About 14% of the districts were 
run by contract management companies. These findings regarding management are similar to 
what has been reported in other national studies (Longley, 2007; Schweitzer, 2007). USDA 
(2008) reported about a 6% increase in school districts’ use of contract management 
companies between SY 1990-91 and SY 2003-04 when 13% of school district foodservice 
programs were managed by management companies. In 2000, Nettles and Gregoire reported 
10% of districts’ foodservice programs were operated by management companies. Thus, 
findings from this study support the trend toward use of managed services. In the current 
study, not quite half of the districts’ staff was unionized. Several districts reported that unions 
controlled kitchen staff hours; in other cases union contracts may require reductions in staff 
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to be across the board and not individual positions, which could have an effect on 
productivity. 
Kitchen types. The 534 school districts reported kitchen types as shown in Table 14. 
There appeared to be some confusion about kitchen type definitions (onsite, base, central 
production), as some respondents reported base kitchens but did not report satellite units or 
reported 2 to 12 central kitchens. Thus districts were grouped as: combination districts, those 
having multiple types of kitchens, such as onsite, base, central, and satellite units (59.6%); or 
onsite units only (40.4%). Of combination districts, eight (1.5%) reported base kitchens with 
satellites units and six (1.1%) reported a central kitchen and satellite units. This compares 
favorably to the 54.7% of school districts using a combination of onsite, base, central, and 
satellite units reported by NFSMI (USDA/NFSMI, 2002).  
Use of Convenience Foods and Disposable Student Use Items  
Respondents were asked to indicate the percentage of convenience foods used in each 
of six categories: meat/meat alternate, breads/baked desserts, condiments and other foods 
Table 14. Frequency of Kitchens by District (N = 534) 
Kitchens 
No. of 
districts 
% of  
districts 
Type of kitchens
a
 (n = 534) 
  
 Onsite  498 93.3 
 Base  263 49.3 
 Central Production 48 9.0 
   
Number of districts that satellite (n = 526
b
)   
 Yes 312 59.3 
 No 214 40.7 
a 
Some districts had more than one type of kitchen, such as several onsite kitchens and one 
base kitchen serving several satellite sites
  
b
Eight districts did not respond 
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(dressing, sauces), and three categories of fruits/vegetables/juices—fresh, canned, and frozen. 
In addition, percentage of ―student use‖ disposable items was requested. Each of the six food 
categories was divided into two to five subcategories based on level of convenience in 
purchase form. The respondents identified the percentage of product in each subcategory 
used by the school district. The subcategories were further grouped into product usage 
categories by the amount of labor required to prepare. For example, fresh products ―already 
cleaned‖ or ―rinse only‖ would require minimal labor, whereas fresh products that required 
peeling, wedging, slicing, or dicing required more production time. Likewise, canned fruits 
and vegetables were categorized as those needing minimal preparation (for example, 
products that only needed to be drained or chilled prior to service) or those needing some 
preparation (such as products that required use of a recipe and/or cooking, steaming, or 
mixing before service). Likewise, for frozen fruits and vegetables, minimal preparation was 
identified as those frozen fruits and vegetables that required preparation steps (such as thaw 
or thaw and add thickener), and those in the subcategory ―some preparation‖ required the use 
of a recipe.  
In addition to identification of level of convenience products purchased in various 
groups of foods, usage percentages were grouped into quartile rankings (1 = <25%, 2 = 25%–
49%, 3 = 50%–74%, 4 = 75% or greater) based on purchase frequency. For example, a 
quartile ranking of ―1‖ meant the respondent identified less than 25% of the items was used 
in the district for the type of food/disposable item, whereas a ranking of ―4‖ indicated that 
more than 75% of items used were of this category of convenience food/disposable. The 
reported usage of convenience foods and disposable as ranked into quartiles is shown in 
Table 15.  
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Table 15. Amount of Convenience Foods and Disposables Used (N = 620) 
Type of convenience food or disposables used n % 
Entrées: ready-to-cook or ready-to-serve (n = 532)   
 Less than 25%  13 2.4 
 25% - 49% 32 6.0 
 50% - 74% 88 16.5 
 75% or greater 399 75.0 
   
Breads and baked desserts: ready-to-serve (n = 528)    
 Less than 25%  119 22.5 
 25% - 49% 104 19.7 
 50% - 74% 102 19.3 
 75% or greater 203 38.4 
   
Fresh fruits and vegetables: minimal preparation (n = 532)   
 Less than 25%  102 19.2 
 25% - 49% 114 21.4 
 50% - 74% 145 27.3 
 75% or greater 171 32.1 
   
Canned fruits and vegetables: minimal preparation (n = 532)   
 Less than 25%  31 5.8 
 25% - 49% 92 17.3 
 50% - 74% 95 17.9 
 75% or greater 314 59.0 
   
Frozen fruits and vegetables: minimal preparation (n = 532)   
 Less than 25%  243 45.7 
 25% - 49% 98 18.4 
 50% - 74% 41 7.7 
 75% or greater 150 28.2 
   
Condiments: ready-to-serve (n = 530)   
 Less than 25%  19 3.6 
 25% - 49% 45 8.5 
 50% - 74% 71 13.4 
 75% or greater 395 74.5 
   
Student-use disposable items (n = 527)   
 Less than 25%  58 11.0 
 25% - 49% 110 20.9 
 50% - 74% 100 19.0 
 75% or greater 259 49.1 
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Ready-to-cook (RTC) or ready-to-serve (RTS) food items are served frequently in 
school foodservice programs. Approximately 75% or more of all entrées and condiments 
served by 75% (n = 532 and 530, respectively) of responding districts are RTC/RTS. The 
other end of the convenience continuum was illustrated with 44 (8.9%) districts reporting the 
use of 50% or more raw meat and 5 of these schools purchasing 90% or more meat in raw 
form. Five hundred and twenty-eight (79.9%) school districts made at least some breads and 
baked desserts from scratch, mix, or frozen dough. Twelve districts (2.3%) reported making 
100% of breads and baked desserts from scratch or a mix, and 30 districts (5.7%) made less 
than 10% of products from scratch, mix, or frozen dough. Over 57% (n = 305) of the 
responding districts served 50% or more RTS breads and baked desserts. These percentages 
are slightly higher than the results from Hwang and Sneed’s (2004) questionnaire of school 
districts with enrollments greater than 10,000 that showed over half of items served were 
from prepared products. The trend to increase usage of convenience food items in most 
school districts is a reflection of labor shortages and increased emphasis on food safety, 
particularly since the 2004 reauthorization of Child Nutrition Programs Act, which required 
implementation of a HACCP-based food safety program in all schools in each district. 
Almost 70% (n =359) of districts used student-use disposables, such as table- and 
plateware at a rate of 50% or more. Thirty-three percent of school districts (n = 170) used 
100% student-use disposables. Mayo et al. (1984) reported increased use of disposables as 
having a significant positive effect on MPLH in school foodservice. Labor is reduced when 
disposables are used, thus relieving staff of washing and sorting trays and silverware, which 
reduces overall labor hours in the kitchen. 
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ANOVA accompanied by Games-Howell post hoc tests indicated significant 
differences among USDA regions for the six food categories and disposables used in school 
foodservice operations (Table 16). Convenience entrées included those that were RTC and 
RTS. Ready-to-eat breads and baked desserts included products that were fresh, RTS, or 
frozen (to be thawed and/or cooked and/or served). Fruits/vegetables/juices were divided into 
three categories (fresh, frozen, and canned) as labor requirements were expected to vary 
among these categories.  
Table 16. Analysis of Variance (ANOVA) for Differences Among USDA Regions in Percent 
Foods and Disposables Used, Reported in Quartiles
a
 for School Foodservice Programs  
Amount of foods and disposables used
 
M
a
 SD Df F P 
Convenience entrées used 3.64 .7 525 5.256 0.00
***
 
Breads made from scratch  1.51 .9 521 19.512 0.00
***
 
Breads ready-to-eat 2.74 1.2 521 15.289 0.00
***
 
Breads: some preparation 1.40 .8 521 1.727 0.11 
Condiments ready-to-serve 3.59 .8 523 3.371 0.00
**
 
Condiments: some preparation 1.28 .7 523 2.533 0.02
*
 
Fresh fruits/vegetables: minimal preparation 2.72 1.1 6 6.739 0.00
***
 
Fresh fruits/vegetables: some preparation 2.00 1.1 525 7.548 0.00
***
 
Canned fruits/vegetables: minimal preparation 3.30 1.0 6 2.791 0.01
*
 
Canned fruits/vegetables: some preparation 1.37 .7 525 3.422 0.00
***
 
Frozen fruits/vegetables: minimal preparation 2.18 1.3 525 2.806 0.01
*
 
Frozen fruits/vegetables: some preparation 2.58 1.3 525 2.992 0.00
**
 
Student use disposables items used 3.06 1.1 525 7.745 0.00
***
 
a
Quartiles: 1 = < 25%, 2 = 25%-49%, 3 = 50%-74%, 4 = 75% or greater. 
* 
p < .05. 
**
p < .01. 
*** 
p < .001. 
 
 
The majority of convenience food categories and disposables showed a relationship 
among the USDA regions. However, there were no significant differences among regions for 
breads requiring minimal preparation. Condiments requiring some preparation (such as salad 
dressings from purchased mix or recipe from scratch) showed significant differences among 
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USDA regions but showed no significant differences between specific regions. Regions’ total 
means indicated less that 30% of condiments used in the districts required some preparation; 
as expected the majority of schools purchased ready-to-serve condiments.  
Games-Howell post hoc tests indicated significant differences existed among USDA 
regions for amount of convenience foods used (Table 17). SE region schools (M = 3.3, SD = 
.9) reported service of fewer convenience entrées than did MW region schools (M = 3.8, SD 
= .5) and W (M = 3.7, SD = .6). In general, school districts in the SE, SW, and MP regions 
reported making more breads and baked desserts from scratch and used less RTS bread 
products than did schools in the MA, MW, NE, and W regions. Variations in amount of 
breads and baked desserts made from scratch within regions is higher for the SE (M = 1.7, 
SD = 1), SW (M = 2.1, SD = 1), and MP (M = 2.3, SD = 1) regions than for the MA (M = 1.4, 
SD = .7), MW (M = 1.8, SD = .9), NE (M = 1.1, SD = 1), and W (M = 1.4, SD = .8) regions. 
Likewise, schools (50%) in the MW (M = 3.1, SD = 1) region reported greater use of 
fresh fruits and vegetables requiring minimal preparation than did schools in the MP (M = 
2.6, SD = 1), NE (M = 2.6, SD = 1), SE (M = 2.3, SD = 1), and SW regions (M = 2.3, SD = 
1). Districts in the MW (M = 1.6, SD = .9) region used fewer fresh fruits and vegetable 
requiring some preparation than did districts in the MP (M = 2.1, SD = 1), NE (M = 2.2, SD = 
1), SE (M = 2.3, SD = 1), and SW (M = 2.5, SD = 1) regions. Schools in the W (M = 1.8, SD 
= 1) region also served more fresh fruits and vegetables requiring some preparation than did 
schools in the SE (M = 2.3, SD = 1) and SW (M = 2.5, SD = 1) regions. Schools in the W (M 
= 2.6, SD = 1) region served significantly (p < .01) more frozen fruits and vegetables 
requiring minimal preparation than did schools in the SW (M = 1.8, SD = 1) region. 
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Table 17. Games-Howell Post Hoc Tests Indicated Significance Differences of Foods and 
Disposables Used Among USDA Regions  
Convenience food or supply used 
USDA 
region
a
 
M
b
 
USDA 
region
a
 
M
b
 
M
c
 
difference 
Convenience entrées used SE 3.34 MW 3.80 0.49
***
 
 W 3.73 0.39
*
 
Breads and baked desserts made from scratch MP 2.25 MA 1.41 0.85
**
 
 MW 1.18 1.07
***
 
 NE 1.07 1.19
***
 
 W 1.35 0.91
***
 
SE 1.73 MW 1.18 0.55
***
 
 NE 1.07 0.68
***
 
SW 2.05 MA 1.41 0.65
**
 
 MW 1.18 0.87
***
 
 NE 1.07 0.99
***
 
 W 1.35 0.71
**
 
Breads and baked desserts ready-to-serve MP 2.13 MA 3.08 0.95
**
 
 MW 3.03 0.90
***
 
 NE 3.31 1.18
***
 
 W 2.89 0.77
**
 
SE 2.38 MA 3.08 0.69
**
 
 MW 3.03 0.64
**
 
 NE 3.31 0.93
***
 
SW 1.89 MA 3.08 1.18
***
 
 MW 3.03 1.13
***
 
 NE 3.31 1.42
***
 
 W 2.89 1.00
**
 
Condiments ready-to-serve MW 3.76 SE 3.40 0.37
*
 
 W 3.36 0.40
*
 
 
a
USDA regions: Mid-Atlantic–MA; Mountain Plains–MP; Mid-West–MW; Northeast–NE; 
Southeast–SE; Southwest–SW; and West–W. 
b
Quartiles: 1 = < 25%, 2 = 25%-49%, 3 = 50%-74%, 4 = 75% or greater. 
c
Mean usage of each category for the seven USDA regions were compared to determine if 
there were differences among the regions. 
*
p < .05. 
** 
p < .01. 
*** 
p < .001. 
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Table 17. (continued) 
Convenience food or supply used 
USDA 
region
a
 
M
b
 
USDA 
region
a
 
M
b
 
M
c
 
difference 
Fresh fruits and vegetables: minimal preparation MW 3.12 MP 2.62 0.50
*
 
   NE 2.59 0.53
*
 
   SE 2.34 0.78
***
 
   SW 2.31 0.81
***
 
Fresh fruits and vegetables: some preparation MW 1.62 MP 2.11 0.49
*
 
 NE 2.23 0.61
**
 
 SE 2.32 0.70
***
 
 SW 2.47 0.84
***
 
W 1.79 SE 2.32 0.53
*
 
 SW 2.47 0.68
*
 
Canned fruits and vegetables: minimal preparation MW 3.44 SE 2.96 0.47
*
 
Canned fruits and vegetables: some preparation SE 1.56 W 1.24 0.32
*
 
Frozen fruits and vegetables: minimal preparation W 2.57 SW 1.78 0.80
**
 
Frozen fruits and vegetables: some preparation W 2.13 SW 3.03 0.90
**
 
Student use disposables items used MP 2.44 MA 3.06 0.63
*
 
 MW 3.11 0.68
**
 
 NE 3.51 1.07
**
 
 W 3.41 0.97
***
 
SE 2.78 NE 3.51 0.73
***
 
 W 3.41 0.63
**
 
 
Research has shown a positive relationship between the required number of 
preparation steps and productivity. For example, Mayo et al. (1984) indicated fewer menu 
steps increased productivity in schools, and Clark and Kirk (1997) reported use of ready 
prepared vegetables had a positive correlation to labor productivity in hotels and hospitals. 
Due to climate and types of crops grown in the SE and SW regions, it was not surprising that 
there were significant differences between the southern regions and MW region for fresh 
fruits and vegetables with some preparation. Unfortunately, this study did not capture the 
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differences in school district usage of fresh, frozen, or canned fruits and vegetables. For 
example ―What percentage of fruits is fresh, frozen, and canned?‖ could have been asked. 
Further studies should be conducted to determine if productivity is lower in districts that use 
more fresh fruits and vegetables than in districts that use more canned or frozen products. 
School meal programs are encouraged to incorporate ―farm to school‖ efforts as part of local 
health and wellness initiatives, and special grants have been established to provide fresh 
fruits throughout the school day (USDA, 2000). To increase ―farm to school‖ efforts in 
school districts, more support may be required from the government. Some preliminary work 
has found increased labor is required with the purchase of fresh produce directly from local 
food producers (Sharma, Strohbehn, & Gregoire, in press). 
Student-use disposable items (M = 3.1, SD = 1) was the category of products reported 
used most frequently of all convenience items. Schools in the MP (M = 2.4, SD = 1) region 
were significantly (p < .05) less likely to use disposables than were schools in the MA (M = 
3.1, SD = .9), MW (M = 3.1, SD = 1), NE (M = 3.5, SD = .8), W (M = 3.4, SD = 1) regions, 
and districts in the SE (M = 2.8, SD = 1) region also used significantly (p < .01) less 
disposable ware than did schools in the NE (M = 3.5, SD = .8) and W (M = 3.4, SD = 1) 
regions. Disposable usage was highest in the NE and W regions. Contract management-
operated programs used significantly more disposables than did self-operated school 
foodservice program (p < .001). Self-operated programs (n = 453) averaged about 68.8% 
usage of disposables, whereas contract management operated programs (n = 72) averaged 
83.0% usage of disposables. Contract management companies are concerned about 
controlling labor costs, thus one way to reduce labor cost is by using disposables and 
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eliminating staff time needed to wash dishware (E. Mullins, personal communication, May 1, 
2008). 
Perceptions of Importance and Frequency of Use  
of Selected School Foodservice Performance Measures 
Previous research has found that school foodservice directors reported use of cost 
percentages and productivity ratios to monitor the performance of their operations and 
evaluate their success in reaching financial goals (Cater, 2005a). Section 1 of this study 
explored school foodservice directors (n = 660) perceived importance of 32 selected 
foodservice performance measures and how frequently they used these performance 
measures. An extraction method, principal component analysis (PCA), with Varimax rotation 
and Kaiser Normalization, with eigenvalues greater than 1, indicated eight factors of 
foodservice performance measures. These eight factors explained 64.0% of the variance. One 
variable, food cost percentage, stood alone as a factor. A Cronbach’s alpha reliability 
coefficient (α = .91) for perceived importance for the performance measures was calculated 
to determine the reliability for all items. The KMO measure of sampling adequacy was 
calculated and Bartlett’s test of sphericity (p < .001) was also conducted. With a KMO value 
above .9 (.90), factor analysis was appropriate for these variables (Field, 2004). 
Table 18 shows mean ratings of importance, standard deviations, and frequency of 
use for each of the 32 performance measures, which are presented by the factors identified in 
the factor analysis. The rating scale for perceived importance of variables ranged from 1 = 
not very important to 5 = very important. The mean rating from all respondents ranged from 
3.95 for the capital expenses variable to 4.91 for the expenses variable. Standard deviations 
(0.31–1.03) for mean ratings of all variables were relative to the mean itself, indicating data  
  
Table 18. School Foodservice Directors Mean Ratings of Importance and Frequency of Use of Selected Performance Measures in 
District Foodservices (N = 660)  
 
Rating of 
  Importance  
Frequency of use 
 
  Never    Daily    Weekly    Monthly  
Once a 
  semester    Yearly  Do not know 
 N Ma SD n % n % n % N % n % n % n % 
Operating ratios, α = .86               
 Labor cost %  
(n = 644) 
622 4.70** .60 21 2.8 21 2.8 67 9.0 342 46.2 62 8.4 127 17.1 4 .5 
 Profit margin  
(n = 639)  
618 4.53*** .75 46 6.2 17 2.3 45 6.1 360 48.6 44 5.9 114 15.4 13 1.8 
 Revenue/dollar 
expense (n = 632)  
608 4.31*** .88 85 11.5 25 3.4 57 7.7 322 43.5 35 4.7 75 10.1 33 4.5 
 Break-even point  
(n = 636) 
610 4.44*** .80 89 12.0 17 2.3 39 5.3 289 39.0 43 5.8 132 17.8 27 3.6 
 Sales/total revenue  
(n = 643) 
605 4.32*** .87 60 8.1 53 7.2 69 9.3 344 46.4 28 3.8 58 7.8 31 
4.2 
 Inventory turnover  
(n = 641)  
616 4.24 .88 79 10.7 17 2.3 88 11.9 339 45.7 50 6.7 56 7.6 12 1.6 
 Mean operating 
ratios 
613 4.42 .80 63 8.6 25 3.4 61 8.2 333 44.9 44 5.9 94 12.6 20 2.7 
Participation data, α = .81                
 By building (n = 639) 615 4.69* .60 11 1.5 175 23.6 63 8.5 359 48.4 16 2.2 8 1.1 7 .9 
 By categories  
(n = 643) 
621 4.64*** .64 8 1.1 184 24.8 55 7.4 358 48.3 17 2.3 19 2.6 2 .3 
 By programs (n = 641) 620 4.68** .67 13 1.8 187 25.2 54 7.3 367 49.5 10 1.3 9 1.2 1 .1 
 Average daily 
participation (n = 645) 
617 4.80*** .50 0 0 150 20.2 72 9.7 410 55.3 5 0.7 7 .9 1 .1 
 À la carte sales  
(n = 642) 
609 4.59*** .75 13 1.8 218 29.4 65 8.8 326 44.0 12 1.6 6 .8 2 .3 
 Mean participation 616 4.68 .63 9 1.2 183 24.6 62 8.3 364 49.1 12 1.6 10 1.3 2 .3 
aRating Scale: 1 = not very important, 2 = slightly unimportant, 3 = neutral, 4 = somewhat important, 5 = very important. 
*p < 0.05. **p < 0.01. ***p < 0.001. 
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Table 18. (continued) 
 
Rating of 
  Importance  
Frequency of use 
 
  Never    Daily    Weekly    Monthly  
Once a 
  semester    Yearly  Do not know 
 N Ma SD n % n % n % N % n % n % n % 
Productivity ratios, α = .79               
 Labor hours/day/ 
district (n = 640) 
617 4.50*** .75 49 6.6 43 5.8 70 9.4 277 37.4 67 9.0 126 17.0 8 1.1 
 Labor hours/day/ 
kitchen (n = 642) 
620 4.62 .63 29 3.9 67 9.0 78 10.5 274 37.0 79 10.7 113 15.2 2 0.3 
 Serving/labor hour  
(n = 633) 
592 4.15* 1.00 164 22.1 28 3.8 46 6.2 215 29.0 64 8.6 91 12.3 25 3.4 
 Meals/labor hour  
(n = 642) 
617 4.68* .63 27 3.6 36 4.9 52 7.0 318 42.9 86 11.6 117 15.8 6 0.8 
 Mean productivity 612 4.49 .75 67 9.1 44 5.9 62 8.3 271 36.6 74 10.0 112 15.1 10 1.4 
Inventory data, α = .77                
 Commodity value  
(n = 647) 
625 4.48** .76 9 1.2 11 1.5 60 8.1 321 43.3 39 5.3 203 27.4 4 0.5 
 Commodity value/ 
lunch (n = 638) 
620 4.38*** .75 76 10.3 41 5.5 41 5.5 245 33.1 54 7.3 172 23.2 9 1.2 
 Inventory end of year 
(n = 653) 
629 4.41*** .82 7 .9 18 2.4 40 5.4 267 36.0 32 4.3 286 38.6 3 0.4 
 Capital expenses  
(n = 646) 
622 3.95*** 1.03 32 4.3 8 1.1 10 1.3 210 28.3 77 10.4 270 36.4 39 5.3 
Mean inventory data 624 4.31 .84 31 4.2 20 2.6 38 5.1 261 35.2 51 6.8 233 31.4 14 1.9 
Meal cost, α = .77                
 Food cost/meal  
(n = 647) 
624 4.80*** .46 14 1.9 66 8.9 77 10.4 286 38.6 76 10.3 126 17.0 2 0.3 
 Labor cost/meal  
(n = 643)  
623 4.76*** .49 19 2.6 44 5.9 70 9.4 298 40.2 64 8.6 142 19.2 6 0.8 
 Meal costs (n = 644)  628 4.82
***
 .43 10 1.3 72 9.7 70 9.4 307 41.4 55 7.4 128 17.3 2 0.3 
 Recipe costs (n = 635)  608 4.26*** .88 86 11.6 55 7.4 37 5.0 150 20.2 91 12.3 203 27.4 13 1.8 
Mean meal costs 621 4.66 .56 32 4.4 59 8.0 64 8.6 260 35.1 72 9.7 150 20.2 6 0.8 
  
Table 18. (continued) 
 
Rating of 
  Importance  
Frequency of use 
 
  Never    Daily    Weekly    Monthly  
Once a 
  semester    Yearly  Do not know 
 N Ma SD n % n % n % N % n % n % n % 
Financial data, α = .70                
 All sales (n = 647) 630 4.88*** .35 0 0.0 371 50.1 80 10.8 191 25.8 4 0.5 1 0.1 0 0.0 
 Reimbursement  
(n = 653) 
636 4.88**   .41 1 0.1 112 15.1 58 7.8 477 64.4 2 0.3 3 0.4 0 0.0 
 Expenses (n = 651) 633 4.91*** .31 1 0.1 67 9.0 153 20.6 406 54.8 11 1.5 12 1.6 1 0.1 
Mean financial data 633 4.89 .36 1 0.1 183 24.7 97 13.1 358 48.3 6 0.8 5 0.7 0 0.0 
Financial statements, α = .63                
 Profit/loss statement 
(n = 651) 
633 4.85*** .48 15 2.0 15 2.0 63 8.5 461 62.2 32 4.3 49 6.6 16 2.2 
 Operating budget  
(n = 650) 
631 4.76*** .54 5 .7 23 3.1 79 10.7 387 52.2 39 5.3 102 13.8 15 
2.0 
 Balance sheet  
(n = 645) 
612 4.66*** .65 32 4.3 27 3.6 60 8.1 427 57.6 30 4.0 46 6.2 23 3.1 
 Mean financial 
statements 
625 4.76 .56 17 2.3 22 2.9 67 9.1 425 57.3 34 4.5 66 8.9 18 2.4 
Accounting data, α = .56               
 Income statement  
(n = 642) 
610 4.68* .63 9 1.2 90 12.1 96 13 402 54.3 16 2.2 14 1.9 15 2.0 
 Cash in bank  
(n = 640) 
604 4.30* .95 41 5.5 102 13.8 75 10.1 345 46.6 14 1.9 31 4.2 32 4.3 
 Mean accounting 
data 
607 4.49 .79 25 3.4 96 13.0 86 11.6 374 50.5 15 2.1 23 3.1 24 3.2 
Food costs                   
 Food cost %  
(n = 641) 625 4.70
*** .61 22 3.0 24 3.2 75 10.1 346 46.7 58 7.8 111 15.0 5 0.7 
7
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points close to the mean. The grand mean for each of the eight factors identified in factor 
analysis was: financial data 4.89, financial statements 4.76, food cost 4.70, participation data 
4.68, meal cost 4.66, productivity ratios 4.49, accounting data 4.49, operating ratios 4.42, and 
inventory data 4.31. 
Directors reported frequency of use on a scale ranging from 1 = never to 6 = yearly or 
responded with do not know. The most frequently selected response was monthly, except for 
the performance measures of ―all sales‖ (50.1%), which was most frequently reported as used 
daily, and ―inventory end-or-year‖ (38.6%), ―capital expenses‖ (36.4%), and ―recipe costing‖ 
(27.4%), which were reported as used yearly. The do not know response option included on 
the rating scale was generally selected by less than 5% of respondents, with the exception of 
the variable ―capital expenses‖ (5.3%). The ANOVA procedure determined there were 
systematic relationships between the frequency of use for all variables and the perceived 
importance of these. All variables, except inventory turnover and labor hours per day by 
kitchen, were determined to be statistically significant; yet most variables had a relatively 
small effect size, indicating results needed to be evaluated for practical significance. For 
example, the effect sizes ranged from r = .13 (cash in bank) to r = .43 (RPDE). Cohen (1988) 
suggested the following guidelines be used to evaluate effect sizes: r = 0.10 would indicate a 
small effect, r = 0.30 a medium effect, and r = 0.50 a large effect. Thus, findings from this 
study indicated effect sizes were small to medium. This statistical evidence is consistent with 
practical applications, as cash in bank is less critical from an operational perspective than 
RPDE. 
Further analysis of use showed significant differences for costs and productivity 
ratios between female respondents (n = 513, or 79.7 %, of all respondents) and men and 
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between directors who worked for contract management companies (n = 74, 13.8% of all 
respondents) and those who managed self-operated programs. Men tended to use the 
financial data more frequently, such as weekly or monthly, whereas women used these 
performance measures, on average, monthly or yearly. School foodservice programs run by 
contract management companies tended to use financial data and productivity benchmarks 
more frequently; such as weekly or monthly, whereas self-operated foodservice programs 
used this information on a monthly or yearly basis. Self-operated foodservice programs were 
more frequently managed by females (n = 379, 89.0% of self-operated programs), whereas 
contract management foodservice programs had a higher percentage of males (n = 26, 25.5% 
of contract managed programs). Additional analyses found some significant regional 
variances.  
Specific findings will be discussed by factors of the school foodservice performance 
measures: operating ratios, participation data, productivity ratios, inventory data, and meal 
costs. Financial data, accounting data, and financial statements factors data were grouped 
together and will be discussed as financial information. Because the variable of food costs 
was a stand-alone factor, it is discussed in the food cost percentage section. 
Operating Ratios 
The ANOVA procedure indicated significant differences between respondents 
grouped by USDA regions on their ratings of importance of four operating ratio variables: 
labor cost percentage, inventory turnover, RPDE, and sales revenue per total revenue. The 
Games-Howell post hoc test indicated significant differences between respondents from four 
USDA regions and their ratings of perceived importance of these four operating ratios. The 
directors in the MW region rated perceived labor cost percentages, inventory turnover ratios, 
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RPDE, and sales revenue per total revenue as significantly less important (p < .05, p < .001, 
p < .01, p < .01, respectively) than did directors in the SE region; significantly less important 
(p < .01, p < .01, respectively) than did directors in the W region for RPDE and sales revenue 
per total revenue; and significantly less (p < .01) than did directors in the SW region for 
inventory turnover ratios. These findings indicate that MW region directors (n = 155, 25.3% 
of respondents) are of the opinion that operating ratios are less important than are foodservice 
directors in other USDA regions. These opinions may be a result of state agencies in the MW 
region not requiring or promoting the use of these operating ratios. 
Operating ratios used in school foodservice include: labor cost percentage, profit 
margin, RPDE, break-even point, sales per total revenue, and inventory turnover. About 50% 
of responding directors indicated that these operating ratios were used monthly. Directors (n 
= 360, 57.5%) indicated monthly use of profit margin; 89 directors (14.6%) indicated they 
had never used break-even point. Almost 16% of directors reported either they never used 
RPDE or ―do not know.‖  
Most foodservice directors perceived the use of operating ratios as important. Yet 
data showed some inconsistencies between reported use and perceptions of importance. For 
example, 619 (96.6%) of all directors indicated labor cost percentage was used at least once a 
year, yet 590 (94.9%) of directors indicated labor cost percentage was either somewhat or 
very important. Further review indicated distinctions between use by type of program; about 
80% of directors from contract management foodservice programs used operating ratios 
either weekly or monthly, whereas 60% of directors from self-operated foodservice programs 
used operating ratios monthly or yearly. This could be due to the organization reporting 
80 
 
 
structure of contract managed programs, which might require more frequent communication 
of performance measure data with a corporate office. 
Even though there were no differences in perceived importance of labor cost 
percentages by gender, significant differences (p < .05) existed in the use of this performance 
measure. Male foodservice directors used labor cost percentages more frequently than did 
females. Slightly over 6% (n = 37) of all females used labor cost percentages weekly, 47.9% 
(n = 376) of all females used it monthly, and 9.7% (n = 56) of all females used labor cost 
percentages yearly; whereas 20% (n = 29) of all males used labor cost percentages weekly, 
40.7% (n = 59) used it monthly, and 4.1% (n = 6) used it yearly. Likewise, directors working 
for contract management companies used labor cost percentages (p < .001), profit margins (p 
< .01), and RPDEs (p < .05) significantly more frequently than did directors in self-operated 
foodservice programs. Just over 39% (n = 29) of contract management company directors 
used labor cost percentages weekly, 41.9% (n = 31) used it monthly, and 1.4% (n = 1) used it 
yearly; whereas 4.3% of the (n = 20) directors managing self-operated programs reported use 
of labor cost percentages weekly, 47.2% (n = 218) monthly, and 20.6% (n = 95) yearly. 
Interestingly, over 25% of contract management director respondents were male (n = 26), 
whereas only 11% of the self-operated directors were male (n = 47). Thus, these findings 
suggest that males use this data more frequently due to management of the program rather 
than because of gender. 
Participation Data 
Approximately 80% of all school foodservice directors indicated participation data, 
such as participation by building; category of free, reduced, paid, or adult meals; meal 
programs offered by the district, such as NSLP, School Breakfast Program (SBP), Summer 
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Food Service Program (SFSP), Fresh Food And Vegetable Program (FFVP), Special Milk 
Program (SMP), etc.; average daily participation (ADP); or à la carte sales were either very 
or somewhat important. Mean perceptions of importance ranged from 4.59 for à la carte sales 
to 4.80 for ADP. High ratings of importance by all directors (importance rating of 
somewhat/very important, 4 or 5 on the 5-point scale) ranged from 93.4% for à la carte sales 
to 98.4% for ADP. Less than 1% of directors rated participation data as not very important; 
11 (1.5%) directors rated à la carte sales as not very important. These school districts may 
have very little à la carte sales, which could be the case for schools with a high percentage of 
students eligible for free or reduced-price meals. In fact, there were two Provision 2 schools 
among survey respondents. These schools serve all meals free to students, thus it is likely 
these districts would not have à la carte programs. Directors from contract management 
foodservice programs (n = 74) reported participation data usage was evenly divided between 
daily, weekly and monthly, whereas directors from self-operated foodservice programs (60% 
of all respondents) usage of participation data was either daily or monthly.  
ANOVA identified significant differences among five of the seven USDA regions for 
perceptions of importance of school meals participation by category, by program, and by 
ADP. The Games-Howell post hoc test showed significant differences (p < .001) in directors’ 
perceived importance of school meals participation by program in the SW (M = 4.9, SD = .4) 
region and the NE (M = 4.5, SD = .8) and MW (M = 4.6, SD = .7) regions. Likewise, the test 
indicated significant differences (p < .01) in perceptions of importance for participation by 
category data among MW (M = 4.5, SD = .7) and SE (M = 4.8, SD = .5), SW (M = 4.8, SD = 
.5), and W (M = 4.8, SD = .5) regional directors. There were significant differences (p < .05) 
in perceptions of importance by directors for ADP in the SE (M = 4.9, SD = .4) and MW (M 
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= 4.7, SD = .5) regions. Foodservice directors in the MW region generally rated all 
participation data as less important than did foodservice directors in other USDA regions. 
This could be due to guidance from state agencies. 
There were significant differences in perceived importance of participation data, such 
as à la carte sales (p < .05); participation by program (p < .05); and ADP (p < .01) between 
genders. Females rated importance of à la carte sales (M = 4.6, SD = .7), ADP (M = 4.8, SD = 
.5), and participation by program (M = 4.7, SD = .6) significantly higher than did males (M = 
4.5, SD = .9; M = 4.5, SD = .9; M = 4.6, SD = .8; respectively). However, there were no 
statistically significant differences in the use of participation data between the genders. 
Almost 50% of all school foodservice directors reported monthly use of participation 
data (by building, category, meal programs, average daily participation, or à la carte sales), 
whereas approximately 25% indicated daily use of participation data. ADP had the highest 
monthly use (n = 410, 55.3%), whereas à la carte sales had the highest daily use (n = 218, 
29.4%), meaning respondents tracked daily participation of à la carte sales most often. 
Directors from contract management companies used participation data, such as à la carte 
sales, participation by programs or building, and ADP, significantly more frequently (p < .01, 
p < .01, p < .05, and p < .05, respectively) than did directors from self-operated programs. 
This may be due to reports required by the corporate office on a weekly basis, whereas 
supervisors for self-operated programs either may have direct access to information or may 
require data only for year-end reports. 
Productivity Ratios 
The ratings of perceived importance as somewhat or very important (4 or 5 with 5 = 
very important) within the productivity ratios factor were: 76% of respondents rated servings 
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per labor hour (SPLH), 91.4% of respondents rated labor hours per day per district 
(LH/D/D), 94.0% of respondents rated labor hour per day per kitchen (LH/D/K), and 94.5% 
of respondents meals per labor hour (MPLH). The ANOVA indicated significant differences 
among directors in USDA regions for perceived importance of the productivity ratio, MPLH 
(p < .01) and between genders (p < .001). The Games-Howell post hoc tests showed that 
directors in the SE region (M = 4.9, SD = .9) rated importance of MPLH higher than did 
directors in the NE (M = 4.5, SD = .8), MA (M = 4.6, SD = .8), MW (M = 4.6, SD = .6), and 
W (M = 4.7, SD = .5) regions. Female directors (M = 4.7, SD = .5) rated importance of 
MPLH higher than did male directors (M = 4.5, SD = .9). The perceived importance of 
productivity ratios may be influenced by the importance that USDA regional offices, and in 
turn, state agencies, place on importance of these ratios or by education or training of the 
PIC. If state agencies believe these ratios to be important; teach or promote courses, such as 
Financial Management (Cater, 2005a) by NFSMI; and require use of these ratios during a 
review, then directors may perceive these ratios to be of more importance.  
Productivity ratios used by directors included: LH/D/K (96.8%), MPLH (96.6%), 
LH/D/D (92.3%), and SPLH (74.6%). Even though directors indicated an extremely high use 
of productivity ratios, these ratios were used less frequently than financial data, accounting 
data, and participation rates. Directors used the productivity ratios SPLH (29%) and MPLH 
(42.9%) monthly, whereas 12.3% -17.0% of respondents used said ratios yearly. SPLH was 
the least used ratio as 164 (22.1%) of respondents reported that they had never used it and 25 
(3.4%) answered, ―Do not know.‖ Even though over 91% of school foodservice directors 
perceived importance of productivity ratios (LH/D/D, LH/D/K, MPLH) to be somewhat or 
very important, most used this information less frequently (monthly or yearly) as it was very 
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time consuming to calculate daily. However, directors from contract management 
foodservice programs reported productivity ratio usage mostly on a weekly basis 
(approximately 30% of contract management respondents) and monthly (< 40%), whereas 
directors from self-operated foodservice programs used productivity ratios either monthly 
(< 40% of self-operated respondents) or yearly (< 20%) with some of the self-operated 
directors never using these ratios (n = 36, 7.8%). Contract management companies may 
require individual school districts to meet weekly or monthly productivity standards 
established by regional or corporate offices; thus to guarantee these standards are met, reports 
are submitted to corporate offices frequently and the directors are tied to standards 
compliance. In some cases, even the regional supervisors’ financial compensation is tied to 
compliance of standards. 
Inventory Data 
Respondents’ perceived importance of inventory data was also high with a mean 
rating of 4.31 with 5 = very important. The t test analysis indicated significant differences 
between genders’ perceived importance of inventory data variables: commodity value per 
lunch (p < .01), commodity value received for the school year (p < .001), and capital 
expenses (p < .05). Female directors rated the inventory data factor as more important than 
did male directors.  
The ANOVA indicated significant differences among USDA regions’ directors in 
perceived importance of commodity value per lunch (p < .05), commodity value received for 
the school year (p < .01), and end-of-year (EOY) inventories (p < .01). The Games-Howell 
post hoc test indicated statistically significant differences (p < .01) between ratings of 
importance by directors in the SE region (M = 4.5, SD = .9) and those in the MW region (M = 
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4.3, SD = .79). The MW region directors indicated that, as a performance measure, 
commodity value for lunch was less important than did SE region directors.  
Inventory data variables, such as EOY inventory and capital expenses, were most 
often used yearly, whereas commodity value received and commodity value per lunch were 
reported as used more frequently, with over one third of all respondents using them on a 
monthly basis (n = 321, 43.3%; n = 245, 33.1%; respectively). Others reported commodity 
value received (n = 203, 27.4%) and commodity value per lunch (n = 172, 23.2%) were used 
annually. Female directors indicated significantly less frequent (p < .01) usage of commodity 
value per lunch than did males. Approximately 53% of all male respondents (n = 77) and 
only 40% of all female directors (n = 231) used commodity value per lunch monthly, 
whereas over 40% of females and almost 19% of males indicated yearly usage. Over 26% of 
all self-operated directors (n = 122), yet only 5% of contract management directors, reported 
yearly usage. Commodity value per lunch is a dollar value determined by USDA based upon 
the requirements set in current NSLP regulations. According to the USDA (1998) School 
Food Purchasing Study conducted in SY 1996-97, 13% of food for CNPs was donated by 
USDA and 4% was processed food containing donated commodities. In addition to receiving 
commodities from the state agencies, the commodity value may be returned to CNPs through 
one of several value pass thru (VPT) systems, such as net off invoice (NOI), fee for service 
(FFS), and rebate (Jirka, 2006). Jirka reported 71% of directors in states where NOI was 
allowed by the state agency used all their commodity entitlement dollars, whereas only 64% 
of directors in non-NOI states used all their commodity entitlement dollars allocated to them 
in SY 2005-06. The fact that almost 30% of commodity entitlement dollars in NOI states and 
36% in non-NOI states was reported as not used indicates directors may not equate 
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commodity entitlement dollars received as a per lunch dollar value. Jirka recommended 
education for directors to ensure commodity entitlement dollars are viewed as monetary 
assets.  
Regarding the factor of inventory data, almost 10% of all directors indicated a lack of 
use or knowledge about capital expense, as 32 directors responded ―never‖ used and 39 
directors answered, ―Do not know.‖ Accumulated depreciation is a method used to calculate 
taxable income. Even though school foodservice programs do not pay taxes, school 
foodservice businesses are expected to comply with the Governmental Accounting Standards 
Board for financial reporting, which requires reporting of capital assets minus accumulated 
depreciation (Cater, 2005a). USDA (2008) noted school foodservice authorities (SFA) rarely 
reported equipment depreciation; in fact for SY 2005-06, only 27% of SFAs had reported 
depreciation costs. This may be due to the fact that depreciation is an accounting process; 
equipment depreciation may be calculated and reported on year-end financial reports by the 
school’s business office. Accumulated depreciation may have limited value to foodservice 
directors, except as it contributes to overall financial profitability at end of year. 
Meal Costs 
Directors perceived the importance of meal cost performance measures as high, with 
ratings of 4 or 5 (somewhat or very important, with 5 = very important) from 97.3% of the 
directors for labor costs per meal, from 98.4% for food costs per meal, and from 98.8% for 
total meal costs. The perceived importance of food costs per meal (p < .05), labor costs per 
meal (p < .01), and total meal costs (p < .05) were statistically significant between genders. 
Generally, females perceived the meal cost ratios to be a more important financial 
performance measure, whereas males used the meal cost ratios more frequently.  
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Meal cost ratios, such as food costs per meal, labor costs per meal, and total meal 
cost, were more consistently used than other performance measures with respondents noting 
the following: 8.0% (n = 59) daily use, 8.6% (n = 64) weekly use, 35.1% (n = 260) monthly 
use, 9.7% (n = 72) used once a semester, and 20.2% (n = 150) used yearly. Most of the 
directors from contract management foodservice programs (n = 74) used meal cost 
percentages weekly (46%) and monthly (< 33%), whereas most of the directors from self-
operated foodservice programs reported use of meal cost ratios either monthly (40%) or 
yearly (21%). Food service management companies often require accounts to report financial 
data to corporate offices weekly or monthly. Directors of contract operated foodservice 
programs only have a limited variance from goals or they are expected to explain the 
variance, and it will affect the director’s compensation package (E. Mullins, personal 
communication, May 1, 2008). 
Financial Information 
Respondents rated perceived importance and frequency of use of selected financial 
information variables: financial data, such as sales, reimbursement, and expenses; accounting 
data, such as income statements and cash in bank; and financial statements, such as profit/ 
loss statement, operating budget, and balance sheet. Financial data rated highest of all factors 
(operating ratios, participation data, productivity ratios, inventory data, meal cost, financial 
data, financial statements, accounting data, and food costs) for perceived importance with a 
grand mean of 4.89; means for specific variables ranged from balance cash in bank (M = 
4.30) to expenses (M = 4.91) on a scale from 1 = not very important to 5 = very important.  
The t test analysis identified several variables that were significantly different 
between genders for ratings of perceived importance. These were: cash in bank (p < .001), 
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reimbursement (p < .01), expenses (p < .01), operating budget (p < .01), and balance sheet (p 
< .05). Females rated perceived importance of these five variables higher than did males. 
Significant differences for cash in bank (p < .05) were also identified between directors from 
contract management companies and self-operated foodservice with directors from self-
operated foodservice programs rating cash in bank as more important than did directors from 
contract management companies. 
Likewise, the ANOVA indicated there were significant differences among directors 
in the USDA regions for cash in bank (p < .001) and operating budget (p < .001). The 
Games-Howell post hoc tests showed that directors in the SE region rated importance of cash 
in bank higher (M = 4.8, SD = .4) than did directors in all other regions: MW (M = 4.1, SD = 
1.0), MA (M = 4.1, SD = .9), NE (M = 4.2, SD = 1.0), W (M = 4.2, SD = 1.0), MP (M = 4.3, 
SD = 1.0), and SW (M = 4.4, SD = .9). The post hoc tests showed that directors in the SE 
region rated importance of operating budget higher (M = 4.9, SD = .3) than did directors in 
the MA (M = 4.5, SD = .9) and MW (M = 4.7, SD = .5) regions. This phenomenon could be 
related either to the importance placed on these variables by USDA regional office or state 
agencies during reviews, or to the fact that more school foodservice programs in the SE 
region still use the cash accounting system rather than accrual system. This study does not 
indicate any reason why this relationship occurred, and further study in the area is 
recommended. 
Almost half (n = 358, M = 48.3%) of the foodservice directors monitored financial 
data (sales, reimbursements, and expenses) monthly, 13.1% (n = 97) did so weekly, and 
24.7% (n = 183) did so daily. The majority of directors (n = 492, 66.4%) reported they 
evaluated financial statements (P/L statement, operating budget, and balance sheet) either 
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weekly or monthly. Over 69% of directors from contract management companies (n = 47) 
and almost 57% of directors in self-operated foodservice programs (n = 228) used sales data 
daily. Contract management directors used predominantly weekly expenses (n = 42, 46.8%), 
whereas self-operated foodservice programs’ directors used predominantly monthly expenses 
(n = 274, 49.3%).  
Food Cost Percentage 
One of the most critical percentages used by school foodservice directors is food cost 
percentage (Cater, 2005a). Factor analysis indicated food cost percentage was a stand-alone 
variable with a factor loading of .747, reinforcing the importance of this variable. The 
ANOVA followed by Games-Howell post hoc test indicated statistically significant 
differences (p < .05) for perceived importance of food cost percentage between directors in 
the SE (M = 4.8, SD = .4) and directors in the MW (M = 4.6, SD = .7) regions. The MW 
region directors indicated food cost percentage was less important; SE region directors 
indicated food cost percentage was more important.  
The ANOVA procedure indicated significant differences in usage of food cost 
percentage (p < .05) by gender. Almost half of females (n = 282, 49.0% of females 
responding) used food cost percentage monthly, with fewer using food cost percentage 
weekly (n = 40, 6.9%) or yearly (n = 53, 9.2%); whereas 39.3% (n = 57) of males responding 
used food cost percentage monthly, and fewer used food cost percentage weekly (n = 33, 
22.8%), or yearly (n = 5, 3.4%). Contract management company directors used food cost 
percentage mostly weekly (n = 32, 43.2% of all responding contract management company 
directors) or monthly (n = 27, 36.5%); whereas self-operated directors used food cost 
percentage mostly monthly (n = 222, 48.1% of all self-operated respondents) or yearly (n = 
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85, 18.4%). Contract management companies require foodservice directors to report food 
costs on a regular basis (E. Mullins, personal communication, May 1, 2008). If the food costs 
percentages are not within the allowed variances then the foodservice director’s and possibly 
regional manager’s pay bonuses may be in jeopardy. However, merit base pay is not the 
norm for public school districts. Thus, it was not unexpected that directors from contract 
management companies would use food cost percentage more frequently than would 
directors from self-operated programs.  
Even though food cost percentages is critical to the profitability of school foodservice 
programs and most directors evaluate these on a regular basis, many times these expenses are 
beyond a director’s control. Since the 2006-07 school year, there have been a number of 
economic changes beyond the foodservice director’s control that have had an impact on 
school foodservice programs. The double digit increases in fuel costs, decrease in availability 
of certain foods such as rice, beef, or chicken due to global trade, food safety or supply and 
demand issues, and increased production and processing costs of food due to growing 
concerns for food safety have all played a part in the food cost increases.  
Methods Used to Determine Staffing Requirements 
Number of Methods Used by Directors to Determine Staffing.  
Slightly more than 83% of responding directors (n = 524) indicated they generally 
used a variety of methods (MPLH, evaluation of labor dollars, perceptions of need by 
manager, and same as last year) to determine staffing requirements, as shown in Table 19. 
However, 93 (14.8%) directors indicated the use of all four methods whereas 13 (2%) used 
none of these methods to determine staff hours. 
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Table 19. Number of Methods Used by Male and Female Respondents
a
 (N = 630) to 
Determine Staff Requirements 
 Number of methods used 
 One
b
 Two
c
 Three
d
 
Methods reported as used n % n % n % 
Meals per labor hour 91 65.5 146 70.2 147 83.1 
 Females 75 70.1 120 72.7 111 84.1 
 Males 15 50.0 22 57.9 32 82.1 
Evaluate labor dollars 10 7.2 115 55.3 147 83.1 
 Females 8 7.5 91 55.2 107 81.1 
 Males 2 6.7 22 57.9 35 89.7 
Perceived need by manager 19 13.7 89 42.8 139 78.5 
 Females 13 12.1 68 41.2 106 80.3 
 Males 6 20.0 19 50.0 28 71.8 
Same as last year 19 13.7 66 31.7 98 55.4 
 Females 11 10.3 51 30.9 72 54.5 
 Males 7 23.3 13 34.2 22 56.4 
a
May not total 630 because gender was not specified. 
b
One method: 22.1% (n = 139) of all respondents (N = 630). 
c
Two methods: 33.0% (n = 203) of all respondents (N = 630). 
d
Three methods: 28.1% (n = 171) of all respondents (N = 630). 
 
 
Of those directors who used one method (n = 139), 65.5% chose MPLH. Of those 
directors who indicated the use of two methods (n = 208), MPLH and evaluation of labor 
dollars were reported as most frequently used at 70.2% and 55.3%, respectively. Those 
directors who identified three methods were used chose MPLH (83.1%), evaluation labor 
dollars (83.1%), and perceived need by managers (78.5%) most frequently. Females selected 
MPLH 70% of the time when using two methods and 84% of the time when using three 
methods, whereas males selected evaluation of labor dollars 58% of time when only one 
method was used and 90% of the time when three methods were used. The majority of 
responding directors (n = 538, 85.4%) reviewed staffing when employees left. Less than 1% 
(n = 4) indicated they were not involved in determining staffing as someone else made the 
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decision. There was a statistically significant, negative correlation (r = -.130, p < .01) in the 
weak range for the relationship between MPLH and unionization. This could mean that as 
more districts become unionized, the number of districts using MPLH may decrease. In a 
random sample questionnaire of Texas foodservice directors, Fowler (2006) reported 58.1% 
of foodservice directors (n = 105) used MPLH to determine labor hours, whereas 25.7% (n = 
27) reported using the same hours as previous year. MPLH was reported as the most common 
method to determine productivity rates in school foodservice (Cater et al., 2000; Pannell-
Martin, 1999a). 
The ANOVA indicated significant differences for methods used between males and 
females who reported using MPLH (p < .01) to determine the number of labor hours and 
significant differences between gender for directors who reviewed staffing needs when 
someone left the organization (p < .001). Females used MPLH and reviewed staffing when 
someone left more frequently than did males.  
Methods Used to Determine Staffing Patterns  
Foodservice directors reported using a variety of methods to determine kitchen 
staffing needs. Levene’s Test of Equality of Error Variance indicated that the assumption of 
homogeneity of variance had been violated (Table 20). Thus, the variances are significantly 
different and within groups results are reported. Male respondents evaluated staffing needs 
using labor dollars (financial performance measure) more often, whereas females reported 
choosing MPLH (operational performance measure). On average, females used MPLH 
significantly more often than did males (p < .05, r = .27). In addition, females reviewed 
staffing assignments upon employee severance more frequently than did males (p < .01, r = 
.29). Effect size of .3 indicates a medium effect (Cohen, 1988). Thus, findings from this 
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study indicate females monitored and used partial factor productivity ratios more than did 
males, who used total factor productivity measures such as financial data and ratios. 
Differences between directors in different USDA regions for determining labor needs 
for foodservice staff are shown in Table 21. MPLH was the most frequently selected method 
for determining staffing needs, followed by evaluation of labor costs, and manager’s 
perceived needs; whereas use of last year’s labor hours was the least frequently used method.  
Directors in the SE region used MPLH significantly (p < .05) more frequently than 
did directors in the other regions except the SW; whereas directors in SE region used 
evaluation of labor costs, manager’s perceived needs, and last year’s hours significantly less 
(p < .05) than did their counterparts in any other region. Evaluation of labor cost was more 
frequently used by directors in the MP region; whereas directors in the MW region used 
manager’s perceived needs, and directors in the MA region used last year’s hours 
significantly more frequently (p < .01) than did directors in other regions.  
The ANOVA accompanied by the Games-Howell post hoc test indicated significant 
differences among USDA regions for three of the methods used to determine staffing needs: 
MPLH, (p < .001, r = .23), manager’s perceived need, (p < .001, r = .25), and same hours as 
last year (p < .01, r = .23). The Games-Howell post hoc test revealed significant differences 
in frequency of use of MPLH as a productivity measure between the SE region and the MW 
(p < .001), MA (p < .01), MP (p < .01), NE (p < .05), W regions (p < .05); and between the 
SW region and both the MW (p < .01) and MA regions (p < .05). Directors in the SE and SW 
regions used MPLH more frequently to determine staffing patterns than did directors in other 
USDA regions. The use of last year’s labor hours was the least frequently used method.
  
Table 20. Reported Use of Performance Methods and Directors’ Determination of Staffing Hours by Gender (N = 630) 
  All yes respondents Methods used by females Methods used by males 
Method Levene’s test na % n % nb % 
Meals per labor hour 23.482
*** 
 477 75.7  381 78.4 86 66.7 
Evaluate labor dollars 0.216  365 57.9  281 57.8 76 58.9 
Perceived need by manager  0.022  340 54.0  262 53.9 70 66.7 
Same hours as last year  0.922  276 43.8  209 43.0 59 45.7 
Hours set by others  1.434  95 15.1  72 14.9 22 17.1 
Review staffing when someone leaves 39.917
***
  538 85.4  427 87.9 98 76.0 
a
Not all respondents reported gender. 
***
p < .001. 
 
 
 
Table 21. Reported Use of Performance Methods and Directors’ Determination of Staffing Hours by USDA Region (N = 630) 
  MPLH formula Labor costs 
Manager’s 
perceived need Last year’s hours 
Hours set  
by others 
Assess after 
staff leaves 
   37.570
b*** 
   1.987
b 
   6.580
b*** 
   20.081
b*** 
   9.212
b*** 
   7.629
b*** 
 
USDA regions N Yes % Yes % Yes % Yes % Yes % Yes % 
Mid-Atlantic  68  45 57.0 39 57.4  40 58.8 36 52.8  20 29.4 57 72.2 
Mountain Plains  62  46 74.2 39 62.9  38 61.3 18 29.0  4 6.5 51 82.3 
Mid-West  171  117 68.4 95 55.6  115 67.3 94 55.0  25 14.8 155 90.6 
Northeast  67  47 70.1 40 59.7  37 55.2 30 44.8  12 17.9 51 76.1 
Southeast  96  90 93.8 49 51.0  28 29.2 23 24.0  12 12.5 85 88.5 
Southwest 78  68 87.2 48 61.5  35 44.9 33 42.3  11 14.1 68 87.2 
West 88  64 72.7 55 62.5  47 53.4 42 47.7  11 12.5 71 80.7 
Total 630  477 75.7 365 57.9  340 54.0 276 43.8  95 15.1 538 85.4 
a 
Meals per labor hour.
 
b Levene’s Statistic. 
***
p < .001. 
9
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The Games-Howell post hoc test indicated significant differences among USDA 
regions for director’s determination of staffing needs based on perceptions of their managers. 
These differences occurred between the SE region and the MW (p < .001), MA (p < .01), MP 
(p < .01), NE (p < .05), and W regions (p < .05), and between the SW and the MW regions (p 
< .05). Directors in the SE and SW regions used manager’s perceived need as a staffing 
determination tool significantly less frequently than did directors in the majority of the 
USDA regions. The Games-Howell post hoc test indicated significant differences between 
some USDA regions when directors used same hours as last year. Differences were noted 
between the SE region and the MW (p < .001), MA (p < .01), and W regions (p < .01); and 
between the MP region and MW region (p < .01). Directors in the SE and MP regions used 
same hours as last year significantly less frequently when determining staffing patterns than 
did the majority of the directors in the other USDA regions. The Games-Howell post hoc test 
indicated significant differences between the MA region and MP region (p < .01) when 
staffing hours are set by others. Hours were set by others less frequently in the MP region 
than in the MA region. 
Calculated MPLH. When directors were asked if they calculated MPLH, 83.3% of 
respondents indicated yes (n = 524). This is the same percentage that reported using MPLH 
when at least three methods for determining staffing needs were used. A summary of school 
districts’ or directors’ demographics and use of MPLH calculations are shown in Table 22. 
However, the results of an independent t test showed no significant differences in female and 
male use of MPLH (p > .05, r = .14). Even though there were variations in the number of 
directors using MPLH, these differences were not significant for directors’ education level, 
education field, or years of service. 
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Table 22. Calculation of Meals Per Labor Hour (MPLH) by Characteristics of School 
Foodservice Programs and Directors (N = 524) 
 Directors who 
calculated MPLH 
 n % 
Calculation of MPLH by gender   
 Female
*
 (n = 486) 414 85.2 
 Male
*
 (n = 128) 99 77.3 
 Gender not reported (n = 15) 11 73.3 
Calculation of MPLH by region   
 Southeast
**
 (n = 96) 93 96.9 
 Southwest (n = 78) 68 87.2 
 Northeast (n = 67) 56 83.6 
 Mid-Atlantic (n = 68) 56 82.4 
 Mountain Plains
*
 (n = 62) 49 79.0 
 West
*
 (n = 88) 69 78.4 
 Mid-West
**
 (n = 170) 133 78.2 
Calculation of MPLH by district enrollment   
 Less than 2,500 (n = 14) 11 78.6 
 2,500-2,999 (n = 72) 53 73.6 
 3,000-3,999 (n = 125) 104 83.2 
 4,000-5,999 (n = 152)  152 86.8 
 6,000-10,000 (n = 139) 122 87.8 
 Greater than 10,000 (n = 8) 6 75.0 
 Enrollment not reported (n = 119) 96 80.7 
Calculation of MPLH by title   
 Foodservice Director/Supervisor/Coordinator 333 85.2 
 Title not reported 176 81.5 
 Other 8 88.9 
 Manager 5 71.4 
 Chief Financial Officer/Business Manager 2 40.0 
Calculation of MPLH by education   
 Less than High School graduate 1 100.0 
 High School 22 73.3 
 Some college 83 86.5 
 Bachelors 168 85.7 
 Masters 69 83.1 
 PhD 3 100.0 
 Education not reported 179 81.4 
 
*
p < .05. 
**
p < .01. 
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Table 22. (continued) 
 Directors who 
calculate MPLH 
 n % 
Calculation of MPLH by field of study for highest education level 
(n = 435) 
  
 Foodservice management 95 88.8 
 Business or Finance 84 81.8 
 Nutrition or dietetics 83 83.8 
 Education 32 84.2 
 Other 39 86.7 
 Education field not reported 191 80.9 
Calculation of MPLH by total years employed in foodservice  
(n = 454) 
  
 5 years or less 19 76.0 
 6 - 15 years 66 81.5 
 16 – 25 years  118 83.1 
 More than 25 years 142 87.7 
 Years in foodservice not reported 179 81.7 
Calculation of MPLH by years employed in school foodservice as 
person-in-charge (n = 455)  
  
 5 years or less 84 89.4 
 6 - 15 years 145 80.1 
 16 – 25 years  95 86.4 
 More than 25 years 22 88.0 
 Years as PIC not reported 178 81.3 
Calculation of MPLH by years employed in school foodservice, 
but not as person-in-charge (PIC) (n = 450) 
  
 Never 173 80.1 
 5 years or less 63 90.0 
 6 - 15 years 68 87.2 
 16 – 25 years  30 88.2 
 More than 25 years 7 87.5 
 No response 183 82.1 
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There were significant differences between the SE region (p < .05) and the MP, MW, 
and W regions for frequency in calculating MPLH. The SE region used MPLH more 
frequently than did any other USDA region. There were no significant differences in use of 
MPLH by directors from the various sizes of school districts. 
Calculate MPLH by district and/or building by enrollment and USDA region. 
Directors who calculated MPLH (n = 524) reported calculating MPLH by district (n = 434), 
by building (n = 399), and by both district and building (n = 313). Findings are shown in 
Table 23. The highest percentage of MPLH calculation was in the SE region, where 91 
(94.8%) of the responding directors calculated MPLH. Of these respondents, 78 (85.7%) 
calculated by district, 64 (70.3%) calculated by building, and 59 (61.5%) calculated MPLH 
by both building and district. The usage of MPLH may be related to the importance placed 
on the ratios by a state agency or USDA regional offices. If MPLH is a required calculation 
on School Meals Initiative (SMI) or Coordinated Review Effort (CRE) visits by state  
Table 23. Meals Per Labor Hour (MPLH) Calculated by Building and/or District in USDA 
Regions (N = 629) 
 Foodservice programs that calculate MPLH 
   Total  
By 
building 
By 
district 
By both building 
  and district  
USDA region  n % n n n % 
Mid-Atlantic (n = 68) 56 82.4 40 44 29 42.6 
Mountain Plains (n = 62)  49 79.0 37 40 28 45.2 
Mid-West (n = 170)  133 78.2 109 113 89 52.4 
Northeast (n = 67)  56 83.6 42 47 33 49.3 
Southeast (n = 96)  91 94.8 64 78 59 61.5 
Southwest (n = 78)  68 87.2 49 55 36 46.2 
West (n = 88)  69 78.4 48 57 39 44.3 
All regions (n = 629)  522 83.0 399 434 313 60.0 
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agencies, then school foodservice directors are more likely to monitor this at other times 
during the year. 
On average 83% of all foodservice directors reported calculating MPLH by district or 
building. More than half of all responding directors (n = 313, 60%) calculated MPLH by 
bothbuilding and district nationwide; however, less than half of the directors in the MA 
(42.6%), MP (45.2%), NE (49.3%), SW (46.2%), and W (44.3%) regions calculated MPLH 
by both building and district.  
Frequency of calculating MPLH by building and/or district. The most popular 
frequency for determining MPLH was monthly; 194 directors (48%) reported calculating by 
building and 201 directors (46%) calculated by district (Table 24). The least frequent time 
frame reported by all directors for determining MPLH was weekly by building (n = 21, 5%) 
and daily by district (n = 19, 4%). Respondents who indicated that MPLH was calculated on 
a yearly basis ranged from 8% of directors in the SW region (who calculated by building) to 
37.5% of directors in the MP region who calculated annually for the district. There were no 
significant differences found between frequency of calculating MPLH and USDA region, and 
between district’s enrollment and director’s demographics (education, years of experience).  
There may have been some confusion about what was meant by calculating MPLH as 
7.5% of all responding directors indicated they calculated MPLH daily by building, which is 
a very rigorous process, and 3.6% indicated MPLH was calculated daily by district. This 
could be a very time-consuming activity unless the process has been automated. This 
misunderstanding about MPLH was also reported in a study by Thornton (2007) in which 
questionable responses were given even when the definition of MPLH was given. In spite of  
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the fact that the NFSMI and In-Team Associates, Inc. have spent time teaching foodservice 
directors and school business officials how to analyze the foodservice program using 
financial management tools such as MPLH, findings from this study indicate many directors 
(n = 107, 17.0%) are not using MPLH to evaluate their foodservice programs. 
 
Table 24. Frequency of School Foodservice Programs’ Calculations of Meals Per Labor 
Hours (MPLH) by Building and/or District by USDA Region (N = 629) 
 Foodservice program directors who calculate MPLH 
 
By building 
  n = 402  
By district 
  n = 434    Total
a 
 
Region n % n % n % 
Mid-Atlantic region (n = 68)     56 82.4 
 Daily  3 7.5 3 6.8   
 Weekly 5 12.5 1 2.3   
 Monthly 22 55.0 30 68.2   
 Two times a semester 2 5.0 2 4.5   
 Every semester 1 1.3 2 4.5   
 Yearly 7 17.5 6 13.6   
 Total for MA region 40 71.4 43 76.8   
Mountain Plains region (n = 62)     49 79.0 
 Daily  6 16.2 3 7.5   
 Weekly 2 5.4 2 5.0   
 Monthly 13 35.1 18 45.0   
 Two times a semester 3 8.1 1 2.5   
 Every semester 4 10.8 1 2.5   
 Yearly 9 24.3 15 37.5   
 Total for MP region 37 75.5 40 81.6   
Mid-West region (n = 170)     132 78.1 
 Daily  8 7.3 4 3.5   
 Weekly 4 3.7 11 9.7   
 Monthly 55 50.5 53 46.9   
 Two times a semester 5 4.6 5 4.4   
 Every semester 10 9.2 7 6.2   
 Yearly 27 24.8 33 29.2   
 Total for MW region 109 82.6 113 85.6   
       
a
Number and percentage of all directors in each region who reported calculating MPLH. This 
number will not match the total number of directors who reported calculating MPLH by 
building and by district as many directors reported calculating MPLH both by building and 
by district.
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Table 24. (continued) 
 Foodservice program directors who calculate MPLH 
 
By building 
n = 402 
By district 
n = 434 
Total
a
 
Region n % n % n % 
Northeast region (n = 67)     56 83.6 
 Daily  4 9.5 1 1.2   
 Weekly 3 7.1 4 8.5   
 Monthly 24 57.1 25 53.2   
 Two times a semester 2 4.8 3 6.4   
 Every semester 4 9.5 5 10.6   
 Yearly 5 11.9 9 19.1   
 Total for NE region 42 75.0 47 83.9   
Southeast region (n = 96)     92 96.8 
 Daily  5 6.8 3 3.8   
 Weekly 2 2.7 0 0.0   
 Monthly 36 48.6 33 42.3   
 Two times a semester 8 10.8 8 10.3   
 Every semester 12 16.2 10 12.8   
 Yearly 11 14.9 24 30.8   
 Total for SE region 74 80.4 78 85.8   
Southwest region (n = 78)     68 87.2 
 Daily  7 14.3 2 3.6   
 Weekly 4 8.2 7 12.7   
 Monthly 22 44.9 21 38.2   
 Two times a semester 1 2.0 5 9.1   
 Every semester 8 16.3 6 10.9   
 Yearly 7 8.0 14 25.5   
 Total for SW region 49 72.1 55 80.9   
West region (n = 88)     69 78.4 
 Daily  6 11.8 3 5.3   
 Weekly 1 2.0 6 10.5   
 Monthly 22 43.1 21 36.8   
 Two times a semester 10 19.6 6 10.5   
 Every semester 5 9.8 3 5.3   
 Yearly 7 13.7 18 31.6   
 Total for W region 51 73.9 57 82.6   
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Impact of Selected Variable on MPLH 
Previous studies have identified 12 to 16 variables that affect productivity in 
foodservice operations (Clark & Kirk, 1997; Fowler, 2006; Hong & Kirk, 1995; Hwang & 
Sneed, 2004; Mayo et al., 1984; Yung et al., 1981). In this study, foodservice directors who 
indicated they calculated MPLH rated the effect of 36 specific variables on MPLH using a 7-
point Likert-type rating scale (1 = no effect to 7 = extreme effect), as shown in Table 25. 
These 36 variables were a co-population of identified variables from previous research; in 
some cases previously identified variables were split into two questions to eliminate double 
barreled questions, and two new categories were added: serving methods and financial 
variables. An extraction method, PCA, and rotation method, Varimax with Kaiser 
Normalization, with eigenvalues greater than 1, indicated six factors that impacted MPLH. 
These six dimensions explained 63.5% of the variance. The KMO measure of sampling 
adequacy was calculated and Bartlett’s test of sphericity (p < .001) was also conducted. With 
a KMO value above .9 (.92), factor analysis was appropriate for these variables (Field, 2004).  
The ANOVA procedure accompanied by Games-Howell HSD post hoc tests 
indicated significant differences between director’s demographics (gender, years worked in 
SFS as person-in-charge, total years in foodservice, years worked in SFS not in charge, 
highest education degree attained, and education field) and effect of selected variables on 
MPLH. In addition, significant differences existed among USDA regions and selected 
variables. However, there were no significant differences for other district demographics, 
such as student enrollment, type of foodservice management, or unionization of staff. 
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Table 25. Factor Analysis of Directors’ Ratings of Impacts of Selected Variables on Meals 
Per Labor Hour (MPLH) in Districts Where Calculated (N = 524) 
Selected variables Factor loading 
Mean impact 
rating
a
 
SD 
Workplace environment, α = .92  4.58 1.70 
 Effectiveness of onsite supervisor .781 5.30 1.61 
 Experience of onsite supervisor .777 5.08 1.67 
 Kind of staff training .768 4.49 1.60 
 Atmosphere of kitchen .732 4.50 1.76 
 Amount of staff training .719 4.46 1.61 
 Atmosphere of dining area .658 4.14 1.81 
 Labor availability .626 4.57 1.71 
 Absenteeism .590 4.91 1.84 
 Skill of employees .585 4.80 1.63 
 Age of customers .431 3.54 1.75 
Service and preparation characteristics, α = .92  4.90 1.65 
 Schedule of lunch periods .831 4.95 1.68 
 Number of lunch periods .806 4.77 1.71 
 Number of serving lines .796 5.17 1.53 
 Type of kitchen .740 4.82 1.82 
 Equipment available .662 4.75 1.67 
 Size of operation .642 5.35 1.47 
 Type/age of Equipment .592 4.41 1.74 
 Number of menu items served .454 4.95 1.60 
Serving methods,
b
 α = .85  4.71 1.70 
 Pre-plated .775 4.28 1.85 
 Grab n' Go .774 4.63 1.74 
 Food Court .754 4.53 1.97 
 Self-serve .701 4.84 1.55 
 Traditional .485 5.01 1.58 
Human resources characteristics α = .85  3.73 1.94 
 Wages of staff .778 3.73 1.92 
 Benefits for staff .759 3.79 1.97 
 Number of full-time/part-time staff .728 3.68 1.92 
Staff characteristics, α = .66  3.37 1.84 
 Age of staff .633 3.53 1.64 
 Unionization .595 3.07 2.24 
 Language of staff .546 3.08 1.86 
 Education of staff .512 3.79 1.65 
Miscellaneous characteristics, α = .63  4.35 1.64 
 Number of programs .770 5.02 1.65 
 Department goals and objectives .609 4.73 1.55 
 Non-student food items prepared and sold .577 3.46 1.72 
 Use of disposables .556 4.17 1.66 
Availability of à la carte items  4.65 1.64 
Amount of convenience foods used  4.88 1.54 
a
Rating scale: 1=no effect, 7=extreme effect.  
b
An option of N/A for serving methods not used in the district was available.
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Workplace Environment 
The literature has indicated that workplace environment is a key determinant of 
workplace productivity (Lohrasbi, 2006; Lundberg, 1991), yet Olsen and Meyer (1987) 
suggested that intangibles, such as customers, were a more important variable to consider for 
improvement of productivity in service industries. This study addressed these characteristics 
of the workplace environment: effectiveness and experience of onsite supervisors, amount 
and kind of staff training, atmosphere of dining area and kitchen, labor availability, 
absenteeism, skill of employees, and age of customers. 
Effectiveness and experience of onsite supervisors. Overall, using a scale from 1 = no 
effect to 7 = extreme effect, responding school foodservice directors rated the onsite 
supervisor’s effectiveness (M = 5.3, SD = 1.6) and experience (M = 5.1, SD = 1.7) highly 
effective on workplace productivity. This high rating of effectiveness is consistent with the 
results of Knickrehm et al. (1981) who reported ―managerial style‖ affected amount of time 
employees’ work on task in school foodservice. In addition, these findings are similar to 
recent research, which has found that supervisors play an important role in employees’ food 
safety practices (Arendt & Sneed, in press). These researchers noted college student 
employees perceived that the supervisor’s role was to establish polices and standards in the 
workplace and hold employees accountable to follow policies and standards. Supervisors 
serve as role models and, thus, motivate employees in leading by example. Earlier research 
had noted that a supervisor’s positive attention/recognition of employees’ behaviors were 
effective in contributing to customers’ enhanced service encounters (Lundberg, 1991). 
Atmosphere of kitchen and dining area. Significant differences were noted among 
school foodservice directors’ ratings (p < .001) of the impact of atmosphere of kitchen and 
  
105 
dining area on productivity, yet ratings showed only a moderate effect on MPLH. Generally, 
directors with some college education rated atmosphere of kitchen (M = 5.0, SD = 1.6) 
significantly higher (p < .01, p < .05, respectively) in impacting productivity than did 
directors with a bachelor’s degree (M = 4.1, SD = 1.6) and higher than did directors with 
advanced degrees (M = 4.2, SD = 1.9). A similar but lower rating was given for atmosphere 
of dining room: directors with some college rating it higher than did those with a bachelor’s 
degree (M = 4.7, SD = 1.7; M = 3.8, SD = 1.7, respectively) or advanced degrees (M = 3.6, 
SD = 1.9).  
Lundberg (1991) noted the quality of employees’ behavior at point of contact with 
customers was important in service productivity. Over the years, many studies have 
investigated student participation in the school lunch program. Even though several studies 
have explored students’ perceptions of school foodservices and indicated lunchroom 
environment, cleanliness of cafeteria, appearance of foodservice facilities, and friendliness of 
school foodservice personnel affect participation (Fogelman, Dutcher, McPoud, Nelken, & 
Lins, 1992; Harper, Macklin, Sjogren, & Jansen, 1980; Harper, Shigetomi, Macklin, Iyer, & 
Jansen,1980; Marples & Spillman, 1995; Meyer, 2000; Meyer & Conklin, 1998; Morcos & 
Spears, 1992; Smith, 1992), none has studied the actual effect of kitchen or dining room 
atmosphere on productivity. As school foodservice budgets become more stretched, research 
should be conducted to see if increasing participation by improving the kitchen atmosphere 
or updating a dining room would increase the overall productivity of the foodservice 
operation or provide return on investment of a renovation effort.  
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Service and Preparation Characteristics 
Service and preparation characteristics are related to the number and schedule of 
lunch periods (such as continuous, overlapping, or breaks between groups), foodservice 
facilities (including number of serving lines, type of kitchen, size of operation, and 
availability, type, or age of equipment), and number of items served. The mean impact rating 
by all school foodservice directors of service and preparation characteristics on productivity 
was highest for those variables that related to service (such as size of operation, serving lines, 
lunch periods, and menu items); type/age of equipment (variables that related more to 
preparation) were perceived as having less impact. Size of operations (M = 5.4, SD = 1.5), 
number of serving lines (M = 5.2, SD = 1.5), schedule of lunch periods (M = 5.0, SD = 1.7), 
and number of menu items (M = 5.0, SD = 1.6) served were rated by all school foodservice 
director respondents as having a strong effect on MPLH. The high rating for impact of size of 
operation is consistent with general economies of scale and a frequently cited foodservice 
philosophy that the larger the building operation, the higher the productivity (Cater, 2005a; 
Conklin, 1999b; Pannell-Martin, 1999b).  
Statistical analysis indicated a significant difference by regions (p < .05) for number 
of serving lines in impacting productivity, yet the Games-Howell post hoc test did not 
indicate variance among specific USDA regions. Most foodservice directors rated number of 
serving lines as having a strong effect on MPLH (M = 5.2, SD = 1.5). There may have been a 
slight variance in directors’ opinions of the impact of number of serving lines on 
productivity, but this variance was not related to specific regions. This could possibly be 
explained by directors balancing the number of employees with the speed of serving students. 
SNA’s (2007a) Keys to Excellence in School Food and Nutrition Programs standards 
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recommends no student should stand in line more than 10 minutes. Pannell-Martin (1999b) 
noted one serving line should serve 100 students in 10 minutes. Thus, one way to increase the 
speed of service is to increase the number of serving lines; however increasing serving lines 
generally means additional staff. The end result may be increased lines and staff, which 
yields a lower MPLH ratio (Fowler, 2006). Carr and Cross (2008) studied two school 
districts that implemented vended reimbursable lunches to better meet the needs of their 
students. Both schools reported a minimum of 5 hours of labor per week to prepare the 
vended meals, with approximately 100 vended meals sold per week, which yields 20 MPLH. 
This could improve the kitchen’s overall productivity if 1 hour of labor per day was 
reassigned from other jobs and additional labor was not added. Industry leaders recommend a 
range of productivity options: from 16 to 23 meals per labor hour as the norm for onsite 
production kitchens to 150 MPLH for pre-plated ready-to-serve hot meals in facilities 
preparing 5,001 to 10,000 meal equivalents (Conklin, 1999b; Pannell-Martin, 1999b). More 
detailed recommendations for MPLH are shown in Tables 5 and 6. However, Mayo and 
Olsen (1987) recommended allocating labor hours based on serving per labor hours (SPLH) 
as not all students take the same number of items under USDA’s offer versus serve option. It 
is important to note these recommendations were made at time when convenience foods and 
disposable student use items were less common. 
Responding foodservice directors indicated that type of production kitchen (onsite, 
base, central, and satellite) as having a moderately strong effect on MPLH (M = 4.8, SD = 
1.8). Significant differences were determined between respondents’ ratings of type of kitchen 
on MPLH by their total years in foodservice (p < .01), years as person-in-charge (p < .05), 
and education field (p < .01). Directors with more than 25 years of foodservice experience 
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rated kitchen type (M = 5.0, SD = 1.8) as having a greater effect on MPLH than did directors 
who had been in foodservice for fewer than 5 years (M = 3.2, SD = 1.9). Similarly, directors 
who had been in-charge of school foodservice programs 16 to 25 years, rated kitchen type as 
having a greater effect on MPLH (M = 5.0, SD = 1.8) than did those who had been in charge 
fewer than 5 years (M = 4.3, SD = 1.8). Foodservice directors with fewer than 5 years 
experience may not have had exposure to a variety of kitchen types, thus may not have been 
able to distinguish between central, base, satellite, and onsite kitchens. The appearance of 
confusion in this study over kitchen types, even though the definitions were included in the 
questions, is supported by Thornton (2007) who, in her sample of the SE region, also found a 
lack of understanding from respondents when answering questions about kitchen types. This 
may be due to respondents not understanding the terminology used; for example, some 
regions may accept central, regional, production, or base kitchens to mean a kitchen that 
produces meals to serve at another site. 
Foodservice directors with college degrees in Foodservice Management rated kitchen 
type as having a greater effect on MPLH (M = 5.3, SD = 1.7) than did Business (M = 4.4, SD 
= 1.8) and Education (M = 4.0, SD = 2.2) majors. This also may be due to knowledge about 
kitchen types as kitchen layout and design is generally part of Foodservice Management 
curricula, but not part of Business or Education curricula. 
Although equipment availability (M = 4.8, SD = 1.7) and type/age (M = 4.4, SD = 
1.7) were rated as having a limited effect on MPLH, there were significant differences (p = < 
.05) between foodservice directors’ responses based on their education. Directors with less 
college education rated equipment as having more of an effect on MPLH than did directors 
with college degrees, whereas directors with degrees in Foodservice Management rated 
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type/age of equipment significantly higher (p < .05) than did Business and Nutrition/Dietetics 
majors. These differences may be explained as directors with less college may have worked 
their way up to a directorship, having spent many hours in production using the equipment, 
whereas college-educated directors may not have these hands-on insights. Directors who 
have not actually worked with the equipment will not have the same appreciation of 
equipment capabilities as those directors who have used the equipment. For example, when 
directors read equipment specifications, they may form an opinion of how the equipment will 
function.  
Serving Methods 
Responses to impact of types of serving methods (pre-plated, grab n’ go, food court, 
self-serve, and traditional) ranged from a total of 245 for food court to 464 for traditional 
serving methods. This variance in response numbers was expected as respondents rated only 
those methods used in their schools. Because the food court concept generally requires a new 
or remodeled serving area and did not gain popularity until the mid-1990s (Pannell-Martin, 
1999b), many respondents may not be using this serving method in their districts. In the late 
1990s, the SNA reported that traditional service was the most popular serving method and 
pre-plated service was the least popular (ASFSA, 1999). In the current study, pre-plated 
service had the lowest mean rating of impact on MPLH (M = 4.3, SD = 1.9), and traditional 
service was rated the highest (M = 5.0, SD = 1.6). Pre-plated service usually comes from a 
central production facility, and in this study less than 9% of the districts reported having 
central production facilities. Directors with more than 25 years experience (M = 5.7, SD = 
1.9) rated pre-plated meals as having a greater effect on MPLH than did directors with fewer 
than 5 years experience (M = 4.1, SD = 1.9) and those with from 16 to 25 years experience 
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(M = 4.1, SD = 1.9). The directors with more than 25 years of experience starting working 
prior to 1973 when the USDA requirement was that all food components must be placed on 
every student’s tray, and these directors may have interpreted the pre-plated option to mean 
this method of service, that all food was placed on every tray, which would indeed increase 
labor time. Directors who started working after the implementation of offer-versus-serve may 
not have had the same perception and, thus, rated the pre-plated method of service impact 
lower. Pannell-Martin (1999b) noted that, starting in the 1980s, students demanded more 
food choices, there was awareness that students wasted considerable food when offered a 
standard no-choice menu, and offer-versus-serve became a USDA requirement for high 
school students. Pre-plated service traditionally offers a standard menu with no variation of 
food or portion size on the plate; thus many districts choose other service options, which may 
explain why directors with less experience rated this service method lower.  
The ANOVA accompanied by Games-Howell HSD post hoc tests indicated 
significant differences between directors in four USDA regions and their ratings of the 
impact of type of meal service method on MPLH. In the NE region, ratings of impact on 
MPLH for self-serve (M = 3.8, SD = 1.5) were significantly less important (p < .05) than in 
the MW (M = 5.2, SD = 1.4) and W regions (M = 5.1, SD = 1.5), whereas the NE directors’ 
ratings for the grab n’ go style of service impact on MPLH (M = 4.0, SD = 1.8 ) were 
significantly lower (p < .05) than SW region directors’ (M = 5.1, SD = 1.5). These findings 
indicate that NE region directors (n = 43, 53.1%) are of the opinion that self-serve meals and 
grab n’ go meals have less effect on MPLH than do foodservice directors in other USDA 
regions.  
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Human Resources Characteristics 
Conklin (1999b) reported that workers want a place where they can get the most 
fulfillment and compensation for their labor. Although compensation was identified in that 
study as the most important factor in workplace satisfaction, at the time of the study nonwage 
benefits were becoming increasingly important. In that study, school foodservice directors 
indicated wages and benefits had only a moderate effect on MPLH. There was a statistical 
difference (p < .05) about the importance of staff wages, as directors with high school 
degrees and some college indicated wages had a greater effect on MPLH than did directors 
with at least a college degree. Herzberg’s theory of motivation (Herzberg, Mausner, & 
Snyderman, 1959) indicated that the adequacy of hygiene factors, such as company policy, 
supervision, interpersonal relations, working conditions, and salary can create job 
dissatisfaction, but their presence does not motivate or create satisfaction; whereas 
motivators (such as achievement, recognition, the work itself, responsibility, and 
advancement) are determiners of job satisfaction. They reported motivators were associated 
with long-term positive effects in job performance, whereas hygiene factors consistently 
produced only short-term changes in job attitudes and performance, which quickly fell back 
to previous levels (Herzberg et al., 1959). Even though directors with less than a college 
degree indicated that staff wages (hygiene factors) had a positive effect on productivity, this 
effect may have been more short term than the directors realized. 
Number of part-time versus full-time. The SNA (2007b) reported school districts with 
enrollments between 2,500 and 10,000 students had a ratio of 44% full-time to 56% part-time 
employees. This finding represents a 16% decrease in full-time employees and a 19% 
increase in part-time employees since 2005 (SNA, 2005b). The ANOVA of part-time versus 
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full-time employees (p < .001) accompanied by Games-Howell HSD post hoc tests indicated 
significant differences between respondents from the NE region (M = 2.9, SD = 1.7) and the 
SE (M = 3.9, SD = 2.0), SW (M = 4.4, SD = 1.7) and W regions (M = 4.3, SD = 2.0) for effect 
of the number of part-time and full-time employees on MPLH. In addition, significant 
differences existed between responses from directors in the MW region (M = 3.3, SD = 1.8) 
and those in the SW (M = 4.4, SD = 1.7) and W (M = 4.3, SD = 2.0) regions for part-time 
versus full-time employees. Directors in the NE and MW regions indicated the ratio of part-
time versus full-time staff had less of an impact on MPLH than did directors in the SE, SW, 
and W regions. These findings indicate mixed reactions among directors in USDA regions 
about the impact of the use of part-time labor on MPLH.  
Inconsistent perceptions exist as to whether the use of part-time labor results in an 
increase or a decrease in MPLH and whether this impact results in a positive or negative 
effect. This is consistent with previous research, as Ruf and David (1975) reported that as the 
ratio of full-time workers increased in 25 hospitals, productivity decreased due to less 
flexibility in scheduling, whereas Yung et al. (1981) indicated productivity decreased when 
more part-time employees were employed in nursing homes. However, these findings may 
not relate to school foodservice, as hospitals and nursing homes employ part-time high 
school students to work the evening shift; whereas most part-time school foodservice 
employees are not high school students and work over the noon hour. In addition, current 
part-time school foodservice employees may previously have been employed full-time by the 
district and had their hours reduced due to budget cuts. As costs increase, many school 
districts have reduced benefit packages for staff. Further research needs to be conducted to 
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determine if employment status (part-time or full-time) has an effect on MPLH and whether 
wages and benefits also affect MPLH as well as other productivity measures. 
Staff Characteristics 
Staff characteristics variables are related to the demographic characteristics of staff: 
their ages, language, education level, and membership in a union. Findings from the present 
study indicate that all of these characteristics were perceived by all school foodservice 
directors to have a relatively low mean impact rating on MPLH. However, there appeared to 
be some statistical differences in responses among directors in different USDA regions and 
their education level. Directors in the MW region indicated language had significantly less 
impact (p < .001) on MPLH than did directors in the SE (M = 3.3, SD = 2.1), SW (M = 3.5, 
SD = 1.7), W (M = 3.5, SD = 1.8) regions. However, although statistically significant, the 
impact of language was rated as having only a moderate effect on MPLH. The impact of 
language may be related to differences in ethnic populations in regions; for example, there 
may be a higher percentage of Hispanics working in states geographically closer to Mexico 
than in a northern region (MW). Cullen and Watson (2007) reported nearly two thirds of 
school foodservice workers at the end of the 2001-02 school year in 14 schools in the greater 
Houston area were Hispanic. As U.S. Census data changes, further research will be needed 
on the impact of language on MPLH. 
Most directors indicated the impact of unionization was limited (mean ratings ranged 
from 1.7 to 3.1 on the 7-point scale). Yet, directors with Education degrees indicated staff 
unionization had a significantly lower impact on MPLH (Mean rating of 1.56) than did 
directors with degrees in Business (M = 2.98, p < .01), Foodservice Management (M = 3.13, 
p < .001), and Nutrition/Dietetics (M = 3.13, p < .001). Further research should be conducted 
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to determine the impact of unionization on MPLH as wages stabilize and cost of living 
increases due to rising food and fuel costs in 2008. This research should include discussion of 
the effect of right to work laws and regional differences on MPLH. 
Miscellaneous Characteristics 
Number of foodservice programs. Directors rated a number of foodservice programs, 
such as the NSLP, SBP, and FFVP, (M = 5.0, SD = 1.7) as having a strong positive impact on 
MPLH. The ANOVA indicated no significant differences between USDA regions and 
number of programs offered. However, it was noted that 23% of NE region directors reported 
having fewer federal foodservice programs than foodservice programs in other USDA 
regions. Likewise, the NE region directors also reported more ―other‖ types of foodservice 
programs, which was interpreted as daycare or preschool programs, Head Start, school 
vending or concession stands, and catering. This study does not provide any insight into the 
effect of number of programs, either federal or other, on productivity; however, further study 
should be undertaken to provide insight into the question of whether more programs offer 
increased MPLH or any measure of performance by providing more revenue to help maintain 
an adequate fund balance. 
Use of disposables. Mayo et al. (1984) reported that the use of disposables had a high 
influence on MPLH. However, in the present study 498 (95%) foodservice directors rated use 
of disposals as having a moderate to moderately strong (M = 3.6, SD = 1.9) effect on MPLH. 
The only significant difference (p < .05) was shown between the NE (M = 4.3, SD = 1.6) and 
SW (M = 5.1, SD = 1.4) regions. This may partly be explained by the finding that a higher 
percentage of schools in the NE region had more frequent use of disposables (88% of schools 
used more than 50% disposables) than did schools in the other six regions. In the NE region, 
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disposables may be the norm; thus directors may no longer consider them to have an effect 
on MPLH. 
À la Carte 
Even though there was negligible statistical differences for à la carte and 
demographics of school districts or directors, à la carte sales may play a crucial role in 
overall stability of the program. Males rated variables relating to food as having less effect on 
MPLH than did females. However, the only statistically significant difference found between 
male and female directors’ ratings of impact of selected variables on MPLH was availability 
of à la carte items (p < .05). Even though females reported à la carte food having a 
significantly greater effect on MPLH, (p < .05) the effect size was small, revealing that this 
finding was not substantial. However, in 2008, USDA reported that revenues from 
nonreimbursable foods, such as à la carte, fell short of the actual cost of producing those 
meals by an average of 29%. Thus, if directors are underestimating the cost of preparing à la 
carte items, are they also underestimating the effect of à la cart sales on productivity? 
Additional research is needed to understand the full effect of à la carte sales, as many school 
districts are increasing à la carte sales to increase revenue and improve the profitability of the 
department. Understanding the cost of à la carte and charging an appropriate price will be 
extremely important in the profitability of school foodservice programs, as food costs are 
expected to have double-digit increases in 2008.  
Convenience Foods 
Seasoned foodservice directors (employed as person-in-charge for more than 25 
years) reported a significantly greater effect of use of convenience foods on MPLH than did 
foodservice directors with 15 years or less experience (p < .05). USDA (1998) reported that 
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schools dramatically increased the use of convenience foods between 1984-05 and 1996-07. 
In a study conducted in 1979, Mayo et al. (1984) reported an average of six menu items and 
33 preparation steps per day for elementary schools, or that an average menu item had five 
and one half preparation steps. Seasoned foodservice directors have seen a dramatic increase 
in the amount of convenience foods used during their work lives, whereas directors with 
fewer years experience have always used convenience food items, so the perceived effect on 
MPLH would be less. In this study, foodservice directors indicated an increased use of 
convenience foods. For example, 75% of directors indicated that at least 75% of entrées and 
condiments used were RTC or RTS, 49% of directors indicated 75% or more of dishware 
was disposable, and over 57% of directors indicated that more than 50% of breads and baked 
desserts were RTS. 
Comparison of Meals per Labor Hour and Revenue per Dollar Expense  
for Select Districts 
In order to make sound decisions and evaluate program effectiveness, school CNP 
directors need financial information. Current performance measures for CNPs have been 
reported in the literature. Pannell-Martin (1999a) recommended a productivity performance 
measure of 8 MPLH (up to 100 meal equivalents [ME]) in a conventional system and 23 
MPLH (over 900 meal equivalents) in a convenience system. In addition, staffing guidelines 
for food production kitchens that serve more than one school ranged from 27 MPLH for 200 
ME to 120 MPLH for 5,001–10,000 ME when food transported hot in bulk. MPLH 
guidelines for satellite schools or finishing kitchens receiving food transported hot in bulk 
ranged from 17 MPLH (up to 75 ME) to 37 MPLH (for 700 or more MEs). In a study of 
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school districts with enrollments greater than 10,000, Hwang and Sneed (2004) reported an 
average MPLH of 14.9 ± 5.  
Reynolds (1998) suggested RPDE as the most effective overall measure of 
foodservice productivity because it best accounts for all costs of production and service. 
Hwang and Sneed (2004) reported national means for financial performance measures 
(percentage of total revenue from catering revenue, à la carte revenue, food cost, labor cost, 
and other cost) for schools with more than 10,000 students enrolled. They recommended 
school foodservice directors use these national means for comparison with the school 
districts’ means when evaluating financial performance of their programs.  
Previously, Brown and Hoover (1991) had indicated that a combination of two ratios, 
partial factor (MPLH) and total factor (RPDE) productivity, would provide a better 
framework for evaluating foodservice programs. In questionnaire 1, section 2 of this study, 
financial data, such as revenue and expenses, were requested; 288 foodservice directors 
provided the requested financial data, which was used to calculate RPDE. In addition, more 
detailed data were requested from all survey respondents, and 34 districts volunteered to 
provide detailed information about meal participation, staffing patterns, revenue, and 
expenses (phase 2). From the 34 volunteer school districts, MPLH was calculated for all 
schools serving meals (n = 276), and RPDE was calculated for the districts (n = 34).  
RPDE was calculated using the formula recommended by Reynolds (1998):  
RPDE  = 
 Revenue  
Productive labor costs + Cost of goods used 
 
The RPDE formula used labor costs (wages, salaries, and benefits) and cost of goods used 
(food, supplies, and small equipment) but did not include indirect costs (reported as other 
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expenses) that can be charged to a CNP by a school district’s general funds. Indirect costs 
represent overhead-type expenses incurred by the school district (such as utilities; waste 
removal; pest control; non-foodservice administrators salaries and benefits for those who 
have some responsibility for school foodservice, such as the chief financial officer or 
superintendent; and rent for space used) that are not practical to identify with specific 
functions or activities (such as foodservice) but are necessary for the general operation of the 
organization and the conduct of activities it performs (USDA, 2008). Guidelines for the 
application of indirect costs to grants and programs are established by the Office of 
Management and Budget Circular A-87.  
RPDE was calculated for the 288 school districts who answered the revenue and 
expense questions on questionnaire 1, section 2. Table 26 summarizes 285 school districts’ 
calculated RPDE from section 2. Three districts were removed because calculations did not 
include all data. RPDE ranged from $0.26 to $6.02.  
Table 26. Mean Revenue Per Dollar Expense (RPDE) for School Districts Providing Detailed 
Expense and Revenue Information in Section 2 (N = 285)  
Range of RPDE n % M SD 
< .50 8 2.8 0.39 0.095 
0.50 – 0.74 8 2.8 0.68 0.052 
0.75 – 0.89 10 3.5 0.81 0.044 
0.90 – 0.99 44 15.4 0.96 0.022 
1.00 – 1.09 80 28.1 1.05 0.032 
1.10 – 1.24 67 23.5 1.15 0.041 
1.25 – 1.50 38 13.3 1.33 0.067 
> 1.50 30 10.5 2.41 1.316 
All districts 285 100.0 1.12 0.288 
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Based upon self-reported revenue and expenses, over 75% of these responding 
districts (n = 215) were making money during the 2006-07 school year, whereas 24.5% (n = 
70) were losing money. Because food costs have risen in the past year, and are expected to 
continue to rise, this research needs to be redone with current year (SY 2008) information.  
One-way ANOVA was conducted to see if there was a relationship between RPDE 
for the 285 school districts and whether MPLH were calculated. There was no significant 
relationship found between RPDE and whether MPLH were calculated. Even though the 
productivity rate of employees (MPLH) is the most frequently used method for determining 
the number of labor hours assigned to kitchens in this study, and also reported by Pannell-
Martin and Applebaum (1999), MPLH cannot be used as a sole predictor of financial 
profitability of a foodservice program. To evaluate financial profitability, foodservice 
directors need to consider not only employee hours, but also salaries and benefits attached to 
the number of hours along with other expenses, such as food, supplies, equipment, and 
indirect costs. Other characteristics of the district’s operation, such as unionization of staff, 
labor availability, and employee job satisfaction are important to consider because these also 
affect labor wage per hour as well as other parts of compensation package. In addition, 
facilities and services offered must be considered when determining financial profitability. 
For school foodservice programs to meet their financial objectives, directors must have 
current realistic performance measures for comparison with their operations’ established 
financial goals. The process of evaluating a program against established performance 
measures will provide a better understanding of the operational efficiency, and ultimate 
financial profitability, of the program. 
  
120 
Thirty-four foodservice directors provided detailed information about their 
foodservice programs. These data were used to calculate MPLH using the formula identified 
by the NFSMI (Cater, 2005b). Meal equivalents were calculated using NFSMI (Cater, 
2005b) conversion factors of 0.66 for breakfast and 0.33 for snacks served. Table 27 
summarizes the MPLH calculated for each school (n = 284) by size of school districts (n = 
34). There was at least one response from each enrollment grouping and each of the USDA 
regions, except the SE, with most of the responses from the MW (n = 10) and MP (n = 9) 
regions. Calculated MPLHs ranged from 1.6 for ―internal suspension only‖ type of building 
with 30 students enrolled to 72.4 in a satellite kitchen located at a K-5 elementary building 
with 526 students. The MPLH overall mean was 21.7 ± 11.1 for all schools, and the MPLH 
means were 17.1 ± 7.7 and 23.5 ± 8.1 for onsite kitchens and combination districts, 
respectively. Combination districts have production and/or central kitchens that provide 
meals for satellite sites and may or may not have some onsite-only kitchens. The overall 
mean is higher than the 14.9 ± 5 reported by Hwang and Sneed (2004). 
For satellite sites or finishing kitchens, the present study varies slightly from Pannell-
Martin’s (1999b) recommendations. For sites serving 76 to 100 ME (M = 16.6), 101 to 200 
ME (M = 19.7) and greater than 700 ME (M = 21.8), the present study’s results were slightly 
lower than the recommended MPLH (18, 20, and 30, respectively). However, for the 54 sites 
serving between 301 and 700 ME (means ranged from 35.5 to 42.0), this study found MPLH 
to be higher than the recommendations of 31 to 33 ME. This increase in MPLH could be 
explained by a decrease in labor required due to serving methods, such as increase in self-
serve or pre-packaged; changes in forms of purchased food items, such as convenience fresh  
 
  
121 
 
Table 27. Meals Per Labor Hour (MPLH) by Type of Kitchen and Enrollment for School 
District Foodservice Operations Providing Detailed Financial Information (N = 34)  
 # of 
districts 
# of 
kitchens 
Range of MPLH Mean 
MPLH 
SD 
 Low High 
Onsite production and service site by 
districts’ student enrollment 
      
 2,500 – 2,999 1 5 8.8 17.8 14.1 3.4 
 3,000 – 3,999 5 31 4.8 20.1 12.3 4.1 
 4,000 – 5,999 5 52 4.0 47.7 20.7 10.3 
 6,000 – 10,000 6 64 1.6 28.3 16.7 4.8 
 Total 17 152 1.6 47.7 17.1 7.7 
Production site serving more than 1 
school by districts’ student enrollment 
      
 3,000 – 3,999 3 5 7.4 24.1 14.3 7.2 
 4,000 – 5,999 7 9 8.0 20.7 15.3 3.8 
 6,000 – 10,000 7 15 12.1 36.1 19.7 6.0 
 Total 17 29 7.4 36.1 17.4 5.9 
Satellite or finishing site by districts’ 
student enrollment 
      
 3,000 – 3,999 3 9 7.1 45.1 25.1 10.4 
 4,000 – 5,999 7 39 10.1 47.2 29.0 10.3 
 6,000 – 10,000 8 52 7.1 72.4 31.3 13.4 
 Total 18 100 29.9 72.4 27.1 12.1 
Central kitchen by districts’ student 
enrollment 
      
 4,000 – 5,999 1 1 27.7 27.7 27.7 — 
 6,000 – 10,000 1 2 19.4 24.0 21.7 3.2 
 Total 2 3 23.7 24.0 27.7 4.2 
Grand total 34
a
 284 1.6 72.4 21.7 11.1 
a
Districts had more than one type of kitchen or site, thus sum of totals exceeds the number of 
districts. For example, one district had one onsite kitchen, one production kitchen, and nine 
satellite sites. 
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produce; variations in types of menu items served, such as more nuggets or patties and fewer 
casseroles requiring more steps to serve; and increased use of disposables. 
Table 28 shows MPLH calculated for each school (n = 282) by size of schools within 
kitchen types and Pannell-Martin’s (1999b) recommendations. Two school districts were not 
reported as information provided was not detailed enough to calculate MPLH by site. For 
onsite production units in this study the mean MPLH ranged from 11.8 to 15.9, which was 
within Pannell-Martin’s (1999b) recommendations for sites serving between 101 to 400 ME; 
was higher for sites serving up to 100 students ME (M = 14.5) and those serving 401 to 500 
students (M = 19.4); and was lower for all sites serving more than 500 ME, with means 
ranging from 15.7 to 18.6. For onsite kitchens serving more than 500 ME, 94 sites’ MPLH 
were less than 20 MPLH, with 12 sites’ MPLH less than 10 MPLH. Based upon this study’s 
data, there does not appear to be an economy of scale impact for onsite production kitchen 
over 500 as mean MPLH decreases at that point.  
In addition, this study did not support Pannell-Martin’s (1999b) recommendations for 
production kitchens serving more than one site. In fact, only one site produced meals within 
Pannell-Martin’s (1999b) ranges. The difference in numbers indicates there may be a 
difference in the way this study calculated all labor hours for preparing and serving meals 
from the production kitchens and the method used by Pannell-Martin (1999b) to calculate 
labor hours. This study used all labor for production kitchens and satellite sites and all ME 
served to determine MPLH for production kitchens. There is no indication in Pannell- 
Martin’s (1999b) information whether she used labor hours at satellite schools, ME for all 
sites, or labor hours for the production kitchen only. Further study is needed to determine 
MPLH for production kitchens serving more than one site. 
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Table 28. Calculated Meals Per Labor Hour (MPLH) by Type of Kitchen and Meal 
Equivalents Prepared or Served in School Kitchens for School District Foodservice 
Operations Providing Detailed Staff and Participation Information (N = 32) and Established 
Performance Measures 
 # of 
kitchens 
Range of 
MPLH Mean   
Pannell-Martin’s 
recommendations
a
 
Meal equivalents Low High MPLH SD Low High 
Onsite production site by meal equivalents       
 Up to 100  4 1.6 37.4 14.5 16.3 8 12 
 101 – 150  6 5.7 26.2 12.6 7.4 9 13 
 151 – 200  3 10.1 13.4 11.8 1.7 10 14 
 201 – 250  5 10.7 17.8 14.4 2.8 12 15 
 251 – 300  6 9.4 19.0 14.8 3.9 13 16 
 301 – 400  22 6.2 47.7 15.9 8.4 14 18 
 401 – 500  28 10.0 41.4 19.4 9.0 14 19 
 501 – 600  21 8.9 33.1 18.1 7.2 15 19 
 601 – 700  15 10.0 29.6 17.1 4.8 16 20 
 701 – 800  14 4.8 23.1 16.9 5.1 17 22 
 801 – 900  8 8.6 22.2 15.7 4.9 18 23 
 901 up  20 5.4 42.7 18.6 9.1 19 23 
 Mean for all sites  1.6 47.7 17.1 7.7   
Food production for more than one school    Bulk, hot
b
 or cold
c
 
 200 – 500  1 8.3 8.3 8.3   --- 25 32 
 501 – 1,000  6 7.9 36.1 19.8 9.7 30 35 
 1,000 – 2,000  14 12.1 27.7 18.6 4.5 45 55 
 2,001 – 3,000  4 12.8 21.2 16.7 3.7 65 75 
 3,001 – 5,000  3 13.8 22.8 19.1 4.7 75 85 
 5,001 – 9,999  2 19.4 24.0 21.7 3.2 110 130 
 Mean for all sites  7.9 36.1 18.5 5.4   
Satellite or finishing kitchens     Bulk, hot
b
 or cold
c
 
 Up to 75  3 14.1 23.0 18.6 4.4 16 22 
 76 – 100  3 9.3 26.5 16.6 8.9 18 23 
 101 – 200  11 7.1 31.8 19.7 7.5 20 26 
 201 – 300  16 17.0 41.0 24.6 6.5 22 29 
 301 – 400  26 10.1 72.4 35.5 11.7 26 31 
 401 – 500  21 18.4 53.9 35.9 9.1 26 33 
 501 – 700  7 17.9 66.7 42.0 17.2 26 33 
 700 up  13 12.9 36.6 21.8 5.5 30 37 
 Mean for all sites  7.1 72.4 29.9 12.1   
a
From School Foodservice Management for the 21
st
 Century (5th ed.), by D. Pannell-Martin, 1999, pp. 
155-156, Alexandria. VA: inTEAM Associates. Reprinted with permission. 
b
Bulk cold: food cooked, then chilled or frozen (e.g. cook-chill system) and transported for finishing 
off in the satellite school, thus requires heating at site before serving. 
c
Bulk hot: food cooked and maintained hot through transporting and serving at satellite school. 
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Of the 34 school districts providing detailed financial information, those with onsite 
kitchens used more convenience foods than did combination districts. For example, over 76% 
of districts with onsite kitchens (n = 163) reported using more than 90% convenience meats 
and 50% ready-to-serve breads, whereas 68.6% of combination districts (n = 214) reported 
using more than 90% convenience meats and only 43.7% reported using more than 50% 
ready-to-serve breads. Hwang and Sneed (2004) reported that more than half of the 
ingredients used by districts in their study were convenience foods. Another major difference 
between types of kitchens was that 29.4% of onsite kitchens reported using more than 75% 
disposables, whereas 56% of combination districts used more than 76% disposables. Mayo et 
al. (1984) reported use of disposals could positively influence MPLH if labor hours are 
reduced with disposable usage. Thus, number of convenience items and disposables used by 
districts, more than size of districts, could explain some differences in MPLH between this 
study and the Hwang and Sneed study.  
The calculated MPLH by type of kitchen from this study—onsite, M = 16.3; 
production including all satellite meals, M = 23.5; and only satellite meals, M = 29.4—are 
slightly higher than the 14.9 reported by Hwang and Sneed (2004) in school districts with 
enrollment over 10,000 but had mixed differences with MPLH recommended by Pannell-
Martin (1999b). The difference in MPLH between Hwang and Sneed’s research and the 
present study may be related to increased productivity that has occurred in schools in the 
years between the studies. Also, just because school districts are larger does not mean the 
schools within the districts are larger. In this study, number of meals served per site within 
the districts ranged from 7 to 1,950. The change in MPLH could be explained by lack of 
trained skilled labor, which in turn may result in increased use of disposables and 
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convenience foods. In addition, current serving methods of grab n’ go or self serve also 
encourage increased use of disposables. Student preferences for fast food-type items (such as 
chicken nuggets, strips, and sandwiches; hamburgers, cheeseburgers, and pizza) and brand 
items (such as Tony’s or Tyson) increase the amount of convenience foods used in schools. 
Directors are complying due to their desire to maintain a retail experience, thus meeting 
perceived desires of students and keeping participation levels up. Even though there are 
several studies about factors affecting student participation and food choices (Brown, 
Gilmore, & Dana, 1997; Marples & Spillman, 1995; Meyers, 2000; Meyers & Conklin, 
1998), there was no evidence that branded foods and meeting perceived students’ desires 
maintain or increase participation levels.  
In order for performance measures, such as MPLH, to be generalizable across school 
districts, the enrollment and the number of meals served should be similar. A comparison of 
school districts with student enrollments greater than 10,000 students (NCES, 2007) and 
school districts with student enrollments between 2,500 and 10,000 that provided detailed 
information for Part 2 of this study revealed that the building enrollments within various 
district sizes were comparable for both secondary and elementary schools (Table 29). The 
most notable difference was that secondary schools in school districts with enrollments 
between 2,500 and 10,000 had a greater percent of schools with enrollments over 1,000 
students (37.6%), while districts with student enrollment greater than 10,000 students had 
69.3% of schools with enrollments under 1,000 students. Further research is needed to 
validate MPLH productivity measures by enrollment in schools across a wide range of 
district sizes. 
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Table 29. Comparison of School Enrollments (by Building) Between Districts with over 
10,000 Student Enrollment
a
 and Districts with 2,500 to 10,000 Student Enrollment
b
 
Student enrollment greater than 10,000
a
  Student enrollment between 2,500 - 10,000
b
 
Enrollment per 
school 
# of 
schools 
% of 
schools 
 Enrollment per 
school 
# of 
schools 
% of 
schools 
Secondary schools 
> 3,000 300 1.6  > 3,000 0 0.0 
2,000-2,999 1,286 6.7  2,000-2,999 1 1.2 
1,000-1,999 4,277 22.4  1,000-1,999 32 37.6 
<1,000 13,229 69.3  <1,000 52 61.2 
Total  19,092 100.0  Total 85 100.0 
Elementary schools 
> 2,000 4 0.0  > 2,000 0 0.0 
1,300-2,000 147 0.3  1,300-2,000 3 1.8 
1,000-1,299 603 1.3  1,000-1,299 2 1.2 
< 1,000 46,042 98.4  < 1,000 165 97.1 
Total  46,796 100.0  Total  170 100.0 
a
Retrieved from CCD Public School District Data for 2005-2006 School Year, by the 
National Center for Education Statistics, [Data file]. Available from NCES Web site, 
http://nces.ed.gov/ccd/districtsearch/ 
b
From Part 2 of this study. 
 
 
RPDE was also calculated for the 34 school districts that provided detailed financial 
information (Table 30). One-way ANOVA indicated no significant relationship between 
RPDE and MPLH. RPDE was higher for the larger districts in this study (enrollments greater 
than 4,000 students), with the highest RPDE mean for districts with enrollments ranging 
from 4,000 to 6,000 students. Additional research needs to be conducted to further evaluate 
why school districts with enrollments between 4,000 and 6,000 students have higher RPDE 
and higher MPLH for onsite kitchens, regardless of number served at site, yet a RPDE higher 
with lower MPLH for production and satellite kitchens. 
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Table 30. Revenue Per Dollar Expense (RPDE) by Enrollment for Selected School District 
Foodservice Operations (n = 34) 
 # of 
Mean # of 
production & 
service sites 
Mean meal 
equivalents 
Range of 
RPDE Mean 
Enrollment districts per district per site Low High RPDE 
2,500 – 2,999 1 5.0 320   1.04 
3,000 – 3,999 8 5.6 489 0.39 1.59 1.00 
4,000 – 5,999 12 8.5 502 0.54 2.06 1.21 
6,000 – 10,000 13a 11.6 622 0.88 1.50 1.10 
Total 34 8.9 557 0.39 2.06 1.11 
a
Two districts did not report number of sites. 
 
 
The two purposes of this study were to investigate management and financial 
attributes perceived by school foodservice directors of medium-size schools in the U.S. to 
impact performance measures for CNPs in public school districts and to investigate whether 
widely used standards for these performance measures, based on previous research, were 
relevant due to a variety of changes that had occurred in CNPs. Even though many directors 
used MPLH to evaluate kitchen staffing requirements, this performance measure does not 
predict a financially successful program as a stand-alone predictor. Directors must also 
evaluate ways to balance labor expenses with other program expenses, such as food, supplies, 
equipment, and indirect costs. Given that this study did not find a significant relationship 
between MPLH and RPDE, the findings support Brown and Hoover’s (1991) philosophy that 
foodservice directors should use both tools: one for kitchen productivity, such as MPLH, and 
one for overall financial profitability, such as RPDE, in managing their foodservice 
programs. 
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CHAPTER 5. SUMMARY AND CONCLUSIONS 
In this study, a national census of foodservice directors with valid e-mail addresses in 
school districts with student enrollments between 2,500 and 10,000 provided data through 
online questionnaires. The foodservice directors responded to questions about their 
perceptions of the usefulness of selected management and financial performance measures 
that measure productivity, frequency of use of these performance measures, frequency that a 
partial-factor productivity performance measure (MPLH) was calculated, impact of selected 
variables on the district’s MPLH, and factors foodservice directors’ perceived as affecting 
their foodservice programs’ performance. The district’s performance based on a total factor 
productivity performance measure, RPDE, was calculated for selected districts. These 
variables, along with demographic data, were analyzed to determine if any relationships 
existed between the variables and demographic data. In addition, a convenience sample of 34 
school districts throughout the nation provided actual financial, labor hour, and meals 
participation data that were then used to determine MPLH and RPDE for these districts. A 
summary of the findings, study limitations, conclusion, and recommendations for future 
research are presented in this chapter. 
Summary of Findings 
One of the objectives of this study was to determine which performance measures are 
perceived to be the most useful in CNPs located in districts with enrollments between 2,500 
and 10,000 students. Based on responses from 660 school foodservice directors from across 
the nation, financial data was perceived to be the most important performance measure 
category for their operations. Expenses (M = 4.91), all sales (M = 4.88), federal and state 
reimbursements (M = 4.88), profit/loss statement (M = 4.85), meal costs (M = 4.82), average 
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daily participation (M = 4.80), and food cost per meal (M = 4.80) were perceived to be the 
most important performance measures, whereas capital expenses (M = 3.95), servings per 
labor hour (M = 4.15), recipe costs (M = 4.26), and cash in bank (M = 4.30) were perceived 
to be the least important performance measures. MW region directors (n =155) indicated 
operating ratios, participation data, and food cost percentage were less important than did 
foodservice directors in the other USDA regions. Even though directors rated a performance 
measure as important, that did not necessarily translate into increased frequency of use.  
A second objective was to determine which performance measure is most frequently 
used in school CNPs: meals per labor hour (MPLH), servings per labor hour (SPLH), or 
revenue per dollar expense (RPDE). Generally, MPLH was the most frequently used 
productivity measure. Even though directors indicated an extremely high use of productivity 
ratios, which the majority used on a monthly or yearly basis, these ratios were used less 
frequently than were financial data, accounting data, and participation data, which were used 
daily, weekly, or monthly. Male foodservice directors working for contract management 
companies used financial data more frequently than did female directors, whereas female 
foodservice directors who worked in self-operated programs used productivity performance 
measures, such as MPLH, more frequently than did male directors. Directors from contract 
management foodservice programs used operating ratios, labor cost percentages, and 
participation data daily, weekly, or monthly, whereas directors from self-operated programs 
reported use of operating ratios, labor cost percentages, and participation data on a weekly, 
monthly, or yearly basis.  
Objective number three was to examine which variables school CNP directors 
perceived to have the greatest impact on performance measures in CNPs. This study 
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supported the literature that workplace environment is a key determinant of workplace 
performance. In fact, onsite supervisor’s effectiveness and experience was perceived by 
respondents to play an important role in a kitchen’s productivity. Foodservice directors 
indicated service and preparation characteristics, such as size of operation and number of 
serving lines, lunch periods, and menu items, have a strong effect on productivity, yet control 
of these variables may be the responsibility of district personnel, such as the chief financial 
officer, business manager, or superintendent’s secretary, rather than the foodservice director. 
Even though directors in this study indicated wages and benefits had only a moderate effect 
on MPLH, research has shown employees want to work for a company that appreciates their 
skills and values employees (Arendt & Sneed, in press). Unfortunately for schools, many 
jobs are part-time because schools serve most of the meals at Noon and are using more 
convenience foods and disposables, which require less onsite labor. In school foodservice, 
the number of part-time employees is increasing in order to reduce benefit costs, as most 
part-time employees receive limited benefits, thus reducing overall cost, which helps 
maintain financial profitability. Almost 95% of foodservice directors rated use of student-use 
disposables as having a moderate to moderately strong effect on MPLH. Findings from this 
study indicate an increase in the number of school districts using a higher percentage of 
disposals than from past studies (Hwang & Sneed, 2004; Mayo et al., 1984). Seasoned 
foodservice directors (those with greater than 25 years experience) responding to this study 
indicated use of convenience foods in school foodservice has increased, with only a moderate 
perceived positive increase in productivity. 
Objective number four was to explore the relationship among characteristics of 
districts and schools’ CNP operations and performance measures. Districts in the SE region 
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used the least amount of convenience foods, and the MW region used the most. Onsite 
kitchens used more convenience foods than did combination districts. Even though the mean 
MPLH was lower for onsite kitchens than for production kitchens serving more than one site, 
the mean difference in MPLH was only 1.4, which indicates a savings in labor hours, perhaps 
due to economy of scale. However, the increased use of convenience foods in onsite kitchens 
may account for the higher MPLH. Student-use disposables, which appear to have a positive 
effect on MPLH, were used less frequently in the MP and SE regions, and most often in the 
NE and W regions. Contract management operated programs used a higher percentage of 
disposables than did self-operated programs. Females monitored and used partial factor 
productivity measures more than did males; conversely, males used total factor productivity 
measures, such as financial ratios, more frequently. This research did not find differences in 
reported use of performance measures based on size of district, directors’ education level, or 
experience.  
Objective number five examined the relationship of partial-factor productivity levels 
(MPLH) to overall performance of school CNP operations (RPDE). Mean MPLH ranged 
from 12.3 for onsite production kitchen in districts with student enrollments between 3,000 
and 3,999 to 31.3 for satellite sites in districts with student enrollments between 6,000 and 
10,000. Mean RPDE ranged from $0.93 in districts with enrollments between 3,000 and 
3,999 to $1.50 in districts with enrollments between 6,000 and 10,000. For the 2006-07 
school year data from the 34 districts that were analyzed, the mean MPLH was 21.7 ± 11.1 
and the mean RPDE was $1.11. Thus, actual analyses of given data showed greater 
productivity and revenue per expense than what was expected. Even though many directors 
use MPLH to evaluate kitchen staffing requirements, it does not predict a financially 
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successful program as a stand-alone predictor. The fact that the correlation of MPLH and 
RPDE performance measures was not significant supports Brown and Hoover’s (1991) 
philosophy that foodservice directors should use both tools, one for kitchen productivity and 
one for overall financial profitability, in managing their foodservice programs. 
Finally, this study investigated whether productivity performance measures found as 
a result of this research and previously established performance measures were similar. The 
MPLH grand mean in this study for all reporting districts’ kitchens was 21.7 ± 11.1 for all 
schools (n = 282), which was higher than the 14.9 ± 5 reported by Hwang and Sneed (2004) 
for districts with enrollments above 10,000 students. The MPLH mean for onsite kitchens 
was 17.1 ± 7.7, production sites with more than one service site had a mean of 18.5 ± 5.4, 
and the MPLH mean for satellite sites was 29.9 ± 12.1, as compared to Pannell-Martin’s 
(1999b) widely used recommended MPLH of 8 to 23, 25 to 120, and 16 to 37, respectively, 
for the same types of units. The slight increases in MPLH for onsite kitchens and satellite 
sites may be the result of increased use of student-use disposables and/or convenience foods 
and subsequent reduction in labor hours due to natural attrition of staff. The difference in 
MPLH for production sites with more than one site is probably due to the different methods 
of determining number of meals served and labor hours for these sites. Results of this study 
provide national means for MPLH for onsite, production site with more than one service site, 
and satellite sites for districts. Since MPLH is a kitchen performance measure, these 
proposed national means may be used as guidelines for any kitchen that falls within the meal 
equivalents ranges and production methods established in previous research (Cater, 2005b; 
Hwang & Sneed, 2004; Pannell-Martin, 1999), regardless of district enrollment. School 
foodservice directors can evaluate their kitchens’ productivity using these new proposed 
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national means as a performance measure that reflects updated procurement forms of 
products and other changes in school meals programs.  
This study was designed to investigate management and financial attributes perceived 
by school foodservice directors of medium-size schools in the U.S. to impact performance 
measures for CNPs in public school districts and to investigate whether widely used 
standards for these performance measures, based on previous research, were relevant due to a 
variety of changes that had occurred in CNPs. As a result of this study, updated partial-factor 
productivity (MPLH) guidelines were established. These guidelines along with the total 
factor (RPDE) productivity ratios provide a framework for evaluating school CNP operations 
in terms of efficiency, productivity, and effectiveness.  
Limitations of the Study 
A number of limitations were identified in this study. These limitations related to self-
reported data, sample, response rate, and differences in data collected from state to state. 
Self-Reported Data 
The use of self-reported, written questionnaire data could result in biased information 
(Creswell, 2005). In this case, foodservice directors were asked to provide financial data and 
participation rates that could possibly make the respondent look either good or bad; thus 
respondents may have estimated data that would make the program look successful. Because 
the data required was for the 2006-07 school year and the questionnaire was released in the 
middle of the 2007-08 school year, many directors may not have had the information readily 
available (as it had been archived) so estimates could have been given or they could have not 
supplied the required data. In other cases, the director may not have had access to all the 
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information requested, such as capital expenses or depreciation, because the district’s 
financial officer maintains these records. 
Creswell (2005) noted that questions may be interpreted differently by different 
respondents. Varying perspectives of school foodservice directors may have caused different 
responses to different questions. A director who had succeeded to the directorship after 
significant time working in the kitchen, and/or one who had been employed in school 
foodservice for more than 20 years, may have had a different paradigm than would a director 
who had worked in school foodservice for fewer than 5 years and/or held a master’s degree 
in Foodservice Management or Nutrition and Dietetics. Although pre- and pilot testing of 
questions was done, with no reported difficulty in interpreting questions, there appeared to be 
some confusion when the questionnaire was sent to all school foodservice directors with 
district enrollments between 2,500 and 10,000. There was confusion in terminology of type 
of kitchens and calculation of MPLH. This confusion could have been avoided if the 
definitions had been included in the questions; for example rather than the phrase, ―use 
MPLH formula,‖ the actual formula should have been included.  
Sample 
Fewer foodservice directors in school districts with enrollments under 3,000 students 
(n = 101) completed the questionnaire. This may be indicative that foodservice directors in 
smaller school districts may not be as adept at using a computer, may have been intimidated 
by the topic of productivity, or felt it was a threat to their positions. In fact, several directors 
indicated in return e-mails that they did not feel comfortable supplying some information on 
the questionnaire as it might get into the wrong hands; even though the information requested 
was from public schools and part of the public record.  
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Accumulating an accurate e-mail list of all foodservice directors in school districts 
with enrollments between 2,500 and 10,000 students was a challenge. Over 500 school 
districts from all enrollment sizes did not list either the foodservice director’s name or e-mail 
address on the school district’s Web site, nor was the state agency willing to provide that 
information. In some cases, districts’ Web information was over 3 years old. Several states in 
the MP region had only a handful of school districts that met the enrollment requirement for 
the study. The researcher not only accessed every school district’s Web site to find the 
foodservice director’s e-mail, but also called many districts to find the foodservice director’s 
name and e-mail address. Extra time was spent on those states with fewer districts in the 
population. For West Virginia, where the state’s e-mail system would not accept the 
researcher e-mail, the researcher worked not only with the local school district’s IT 
department, but also with the state of West Virginia’s IT department to resolve the issue. 
Finally, an e-mail with the survey link was sent to a private account of an employee of the 
Department of Education, West Virginia, who e-mailed the survey to directors in that state. 
Given that every state has different expectations for school foodservice programs, it was 
important to access all possible viewpoints. 
Response Rate 
Data collection using electronic surveys presented another limitation. District or state 
firewalls prevented e-mails from getting to the foodservice director. It is also easy for 
directors to delete e-mails without opening or think they will answer the questionnaire at a 
later time, but the e-mail becomes buried amidst many other e-mails and does not surface in 
time to meet the project deadlines. 
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The survey was lengthy so it was divided into three sections. The first two sections 
took about 15 to 20 minutes each to complete. Several directors started the survey but did not 
complete it. This may be an indication that the survey took too long to complete. Because 
there was some confusion over the two sections, many people did not complete both sections. 
In addition, there may have been a response bias as there was a higher percent of responses 
from school districts with enrollments over 4,000 and respondents with college degrees.  
The last question on each of the first two sections asked if the director would be 
willing to complete a more detailed section that required actual financial, participation, and 
staffing data. Even though 227 foodservice directors indicated they would complete section 
3, only 34 actually sent usable data. Due to the limited number of responses, the fact that the 
SE did not have any responses, and that the MP and MW regions accounted for over 50% of 
responses, findings from this section may not applicable to all USDA regions. 
Differences in Data Collected from State to State 
This study found that all state agency administrators of school foodservice programs 
do not collect the same information from local school foodservice directors. This made 
comparisons difficult, especially in computing MPLH and RPDE. In fact, many districts 
were not able to provide detailed financial revenue by building as the information was not 
gathered in that detail. State agencies may not place the same importance on MPLH, thus 
there were low responses and/or differences in responses from different parts of the country. 
Conclusions 
 School Child Nutrition Programs directors are expected to operate efficient, 
productive, and effective meals programs (Boehrer, 1993; Decker, et al. 1992; USDA, 2008). 
Based on findings from this study, CNP directors should use a variety of performance 
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measures to access CNPs’ operational effectiveness. Performance measures are tools used to 
identify areas, such as operational, financial, customer service, or human resources, for 
possible improvement. A total-factor productivity measure, such as revenue per dollar 
expense, assesses financial profitability, while a partial-factor productivity measure, such as 
meals per labor hour assesses kitchen productivity. CNP directors rated perceived importance 
of financial and participation data as somewhat/very important, while they rated productivity 
ratios as somewhat important.  Yet, these directors used financial data, such as sales, 
reimbursement, and expenses; and participation data, such as average daily participation, 
daily or monthly, while they used productivity ratios, such as MPLH, monthly or yearly. 
Differences in performance measures usage were also seen by gender and type of school 
foodservice management. Males working for contract management companies used financial 
data weekly or monthly; while females working in self operated programs used the same data 
monthly or yearly. Increased usage of convenience foods and student-use disposables in 
CNPs may account for higher MPLH as reported in this study. Monitoring and evaluating 
CNPs’ profitability is an on-going process, which will continue to increase in importance for 
directors as the US economy, food safety requirements, nutrition mandates, and wellness 
initiatives present greater challenges. 
Recommendations for Future Research 
This study requested information from the most recent full fiscal year, 2006-07. Since 
that school year, there have been a number of changes related to the economy that has 
impacted school food costs, such as increased fuel costs, a decrease in availability of certain 
foods due to global trade issues, and increased production and processing costs of food due to 
growing concerns for food safety. In addition, 2008 is a presidential election year with a 
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guaranteed new U.S. president, the possibility of a different political party in office, new 
NSLP meal pattern requirements, and Child Nutrition and WIC Reauthorization in 2009. 
Thus, a sequel to this research needs to be conducted to understand the impact of increased 
food costs on financial profitability of CNPs. 
What adjustments do school districts need to make to stay financially solvent? Do 
they raise meal prices, increase à la carte offerings, increase productivity, or increase revenue 
sources? Additional research is needed to understand the full effect of à la carte sales on 
RPDE as many schools are increasing à la carte sales to increase revenue and improve 
foodservice’s profitability, yet USDA (2008) has reported the revenue received from à la 
carte sales is not covering the full cost of preparing and serving these items. Research needs 
to be conducted to determine if increasing the number of CNPs programs offered would 
increase MPLH or RPDE by providing more revenue to help maintain an adequate fund 
balance. Foodservice directors must evaluate the balance of increased revenue from the new 
programs and increased costs; if revenues do not outweigh the costs, then new programs 
could become a financial liability rather than an asset to the program. Even though size of 
operation has frequently been cited as increasing productivity (Cater, 2005a; Conklin, 1999b; 
Pannell-Martin, 1999b), this study provided only limited support for this theory; therefore 
additional research is needed to verify these findings.  
Because this study was exploratory and based on perceptions of responding directors, 
additional research should be conducted to study and validate whether these perceptions are 
accurate. Research should include further study of the effect of school foodservice directors’ 
characteristics, such as years experience or education, on MPLH or RPDE. In addition, the 
effect of purchasing food items that meet districts’ food safety requirements, nutrition 
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requirements, and wellness plans should also be studied as these foods may cost more than 
currently purchased foods.   
Additional research is needed to validate the current trend of increased use of 
convenience foods in school foodservice. The research should explore the reasons for and 
effect of increased use of convenience foods on MPLH.  
Further research needs to be conducted to determine whether employment status 
(part-time or full-time), compensation packages, unionization of staff, and/or use of 
technology have an effect on MPLH. Another area that needs further study is whether the 
kitchen atmosphere or renovations to serving areas increase overall productivity of the 
foodservice program. Trade journals typically identify increased participation as a benefit of 
a retail market type of renovation, but whether this has led to increased productivity should 
be studied. As US Census data changes, further research will be needed on the impact of 
language on MPLH. This additional research is extremely important as wages stabilize and 
cost of living increases due to rising food and fuel costs.  
Finally, additional research needs to be conducted to validate MPLH performance 
measure recommendations from this study by analyzing actual school district data for other 
size schools. This research could provide staffing guidelines for the different sizes and types 
of kitchens. This additional research should be on a larger scale to include all sizes of school 
districts, in particular more research on comparison of MPLH and RPDE for a wider variety 
and more districts, which would allow for an evaluation of USDA regional differences.  
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 APPENDIX A. QUESTIONNAIRE 1 
 
Please indicate how often your department USES the data listed below. Examples of use include reviewing, adjusting, or 
calculating measures or ratios. Check appropriate box for each item. 
 
Financial Data 
 Daily Weekly Monthly  Once a  Once  a Never Do Not  
    Semester Year  Know 
Income Statement        
Cash in Bank including        
savings 
Sales (all meals, a la carte ,        
catering) 
Reimbursement (Breakfast,         
Lunch, SFSP, CACFP, Special Milk) 
Expenses (Food, Labor,         
Supplies, Other) 
Capital Expenditures (Equipment         
that is depreciated) 
Commodity value received for         
the school year 
Inventory on-hand at end-of-year        
including commodity values 
 
Financial Position 
 Daily Weekly Monthly  Once a  Once  a Never Do Not  
    Semester Year  Know 
Profit/Loss Statement        
Operating Budget         
Balance Sheet        
 
Operating Ratios 
 Daily Weekly Monthly  Once a  Once  a Never Do Not  
    Semester Year  Know 
Sales Revenue Per Total Revenue        
Revenue Per Dollar Expense         
Inventory Turnover        
Food Cost  Percentage        
Labor Cost Percentage        
Profit Margin        
Break-Even Point        
 
Meal Costs 
 Daily Weekly Monthly  Once a  Once  a Never Do Not  
    Semester Year  Know 
Meal Cost (Total)        
Food Cost  Per Meal        
Labor Cost Per Meal        
Commodity Value Per Lunch        
Recipe  Costing        
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Please indicate how often your department USES the data listed below. Examples of use include reviewing, adjusting, or 
calculating measures or ratios. Check appropriate box for each item. 
 
Participation 
 Daily Weekly Monthly  Once a  Once  a Never Do Not  
    Semester Year  Know 
Participation by Building        
Participation by Category        
 (Free, Reduced, Paid,  Adult) 
Participation by Programs        
(Breakfast, Lunch, Snacks) 
Average Daily Participation (ADP)        
A la Carte Sales        
 
Productivity 
 Daily Weekly Monthly  Once a  Once  a Never Do Not  
    Semester Year  Know 
Labor Hours Per Day (By Kitchen)        
Labor Hours Per Day (For District)        
Meals per Labor Hour        
Servings per Labor Hour        
 
Indicate how IMPORTANT the financial measures or ratios are in determining the effectiveness of your foodservice 
operations. Check appropriate box for each item. 
 
Financial Data 
 Very Important Somewhat  Slightly  Not Very Do Not  
  Important  Neutral Unimportant Important  Know 
Income Statement       
Cash in Bank including savings       
Sales (all meals, a la carte , catering)       
Reimbursement (Breakfast,        
Lunch, SFSP, CACFP, Special Milk) 
Expenses (Food, Labor, Supplies Other)        
Capital Expenditures (Equipment        
that is depreciated) 
Commodity value received for        
the school year 
Inventory on-hand at end-of-year       
including commodity values 
 
Financial Position 
 Very Important Somewhat  Slightly  Not Very Do Not  
  Important  Neutral Unimportant Important  Know 
Profit/Loss Statement       
Operating Budget        
Balance Sheet       
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Indicate how IMPORTANT the financial measures or ratios are in determining the effectiveness of your foodservice 
operations. Check appropriate box for each item. 
 
Operating Ratios 
 Very Important Somewhat  Slightly  Not Very Do Not  
  Important  Neutral Unimportant Important  Know 
Sales Revenue Per Total       
Revenue 
Revenue Per Dollar       
Expense  
Inventory Turnover       
Food Cost  Percentage       
Labor Cost Percentage       
Profit Margin       
Break-Even Point       
 
Meal Costs 
 Very Important Somewhat  Slightly  Not Very Do Not  
  Important  Neutral Unimportant Important  Know 
Meal Cost (Total)       
Food Cost  Per Meal       
Labor Cost Per Meal       
Commodity Value Per Lunch       
Recipe  Costing       
 
Participation 
 Very Important Somewhat  Slightly  Not Very Do Not  
  Important  Neutral Unimportant Important  Know 
Participation by Building       
Participation by Category       
 (Free, Reduced, Paid,  Adult) 
Participation by Programs       
(Breakfast, Lunch, Snacks) 
Average Daily Participation (ADP)       
A la Carte Sales       
 
Productivity 
 Very Important Somewhat  Slightly  Not Very Do Not  
  Important  Neutral Unimportant Important  Know 
Labor Hours Per Day (By Kitchen)       
Labor Hours Per Day (For District)       
Meals per Labor Hour       
Servings per Labor Hour       
 
How do you determine number of labor hours to assign to each kitchen? Check Yes or No for each option. By checking Yes 
for more than one option indicates you use a combination of methods to determine labor hours. 
 
 
Same number of labor hours  as  last year 
Hours set by others, i.e., school  board, business office, human resources 
Perceived need by kitchen staff or manager 
Use  Meal-Per-Labor-Hour formula 
Review staffing when someone resigns 
Evaluate labor costs (dollars), assign hours based on cost 
Other (please specify 
Yes No 
 
  
  
  
  
  
  
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Do you currently determine Meals-Per-Labor-Hour by either district or building? 
 
 Yes   No 
 
How often is Meals-Per-Labor-Hour calculated? Check all that are appropriate. 
 
 District Building 
Daily   
Weekly   
Monthly   
Two times per semester   
Every semester   
Yearly   
 
Please rate the effect that the identified variables have on Meals-Per-Labor-Hour in your district on a scale of No 
effect, Moderate effect, Strong effect, Extreme effect. The unlabeled columns may be used for intermediate values. 
 
Type of Operation 
 No Effect Moderate Strong Extreme 
  Effect Effect Effect 
Number of programs        
(Lunch, Breakfast, a la carte,  
Afterschool Snacks, Catering,  
SFSP, Special Milk, Fruit/Vegetable, etc.) 
 
Non-student  food items        
prepared and sold 
 
Goals and objectives of        
foodservice program 
 
Characteristics of School Operation 
 No Effect Moderate Strong Extreme 
  Effect Effect Effect 
Number of lunch periods        
 
Schedule of lunch periods        
i.e., continuous, overlapping, 
breaks between classes or 
grades 
 
Number of serving lines        
 
Type of kitchen (Central,        
Base, Satellite, On-site) 
 
Size of operation, i.e., number        
of meals served, a la care sales,  
catering dollars, etc 
 
Equipment available        
 
Type or Age of Equipment        
 
Method of serving. Select N/A if the serving method is not used in your district. 
 No Effect Moderate Strong Extreme 
  Effect Effect Effect 
Food court        
 
Grab n' go        
 
Preplated        
 
Self-serve        
 
Traditional        
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Please rate the effect that the identified variables have on Meals-Per-Labor-Hour in your district on a scale of No 
effect, Moderate effect, Strong effect, Extreme effect. The unlabeled columns may be used for intermediate values. 
 
Menu 
 No Effect Moderate Strong Extreme 
  Effect Effect Effect 
Number of menu items served        
Availability of a la carte         
Amount of convenience food used        
 
Staff 
 No Effect Moderate Strong Extreme 
  Effect Effect Effect 
Skill level of employees        
Education level of staff         
Language of staff, i.e.,         
English Second Language  
 
Age of staff         
Type of kitchen (Central,        
Base, Satellite, On-site) 
Kind of staff training         
Amount of staff training        
Unionization of staff         
Absenteeism of staff        
Number of full-time staff         
compared to part -time staff  
Wages of staff         
Benefits available for staff         
 
Supervision of staff 
 No Effect Moderate Strong Extreme 
  Effect Effect Effect 
Effectiveness of onsite supervisor        
 
Experience of onsite supervisor         
 
Miscellaneous characteristics 
 No Effect Moderate Strong Extreme 
  Effect Effect Effect 
Age of customers         
 
Atmosphere of kitchen         
 
Atmosphere of dining area        
 
Labor availability        
 
Use of disposables        
 
Please answer the following demographic questions about your foodservice program. 
 
What is your district's enrollment including Pre-Kindergarten? 
less than 2,500 
2,500 to 2,999 
3,000 to 3,999 
4,000 to 5,999 
6,000 to 9,999 
greater than 10,000  
 
 
 
 
 
 
 
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Please answer the following demographic questions about your foodservice program. 
 
What federal foodservice programs does the district offer at one or more schools? Answer Yes or 
No for each program. 
 Yes No 
Nat ional School Lunch   
School Breakfast Program   
After School Snack Program   
Fresh Fruit and Vegetable Program   
Summer Food Service  Program   
Special  Milk Program   
Other (please specify) _________________________________________________ 
 
Does the school foodservice program serve other sites or programs? Answer Yes or No for 
each program. 
 Yes No 
Meals-on-Wheels   
HeadStart   
School Vending   
School Stores   
Concessions   
Day Care or Preschool programs    
Other (please specify) _________________________________________________ 
 
What is the District daily lunch participation in reimbursable meals only? Estimate is fine. Please 
enter number of meals. _ ___________ 
 
What is the District daily breakfast participation in reimbursable meals only? Estimate is fine. 
Enter number of meals. ___________ ___________ 
 
What percent of students are eligible for free and reduced-price meals? _ ___________ 
 
Approximately what percent of food produced and served in your foodservice operation fits in each of the 
following categories. Each category must equal 100. Enter numbers only. 
 
Meat/Meat Alternates 
Entrees: made with raw meats ________________ 
Entrees: made with pre- cooked meats ________________ 
Entrees: ready-to-cook ________________ 
Entrees: ready-to-serve, i.e. diced meats, food purchased from local restaurant  
(pizza, sub sandwiches, etc.) ________________ 
 
Breads/Baked Desserts 
Ready-to-serve fresh ________________ 
Ready-to-serve thaw ________________ 
Recipe using purchased mix ________________ 
Recipe using frozen dough ________________ 
Recipe from scratch ________________ 
 
Condiments and other foods (dressing, sauces) 
Purchased ready-to-serve ________________ 
Purchased mix ________________ 
Recipe from scratch ___________ 
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Approximately what percent of food produced and served in your foodservice operation fits in each of the 
following categories. Each category must equal 100. Enter numbers only. 
 
Fruits/Vegetables/Juices 
 
Fresh 
Already cleaned (no preparation on site)  ________________ 
Rinse only ________________ 
Some preparation required (peel, wedge, slice, dice)  ________________ 
Recipe using some preparation ________________ 
 
Canned 
Minimal preparation, (drain, chill)  ________________ 
Recipe with some preparation  
(cook, steam, jello/pudding with added ingredients)  ________________ 
 
Frozen 
Thaw only ________________ 
Thaw minimal preparation (add thickener)  ________________ 
Cook from frozen state ________________ 
Recipe some preparation (cook,steam)  ________________ 
 
Please answer the following questions about the foodservice program. 
 
On a district-wide average, what percent of "student use" items (napkins, silverware, plates, 
bowls, cups, trays, foil or paper wraps, boxes, or bags) is disposable? ________________________ 
 
Who manages the foodservice operations? 
 Self-operated 
 Contact  management 
Other (please specify) ________________________________________ 
 
Are foodservice employees unionized? 
 Yes  No 
Please answer the following questions about your kitchens. 
 
Indicate number of each kitchen type in your district. 
On -site Kitchen (food prepared and served at this site only) ________________ 
Base Kitchen (food served on and off site) ________________ 
Central Production Kitchen(no on-site service) ________________ 
 
Is food transported to other finishing or satellite site(s) for service? 
 Yes  No 
 
Please answer these questions about finishing or satellite kitchens. 
 
How is hot food prepared and transported to satellite sites? Indicate percent of hot food 
preparation methods used in your district for food served at satellite schools. The total must 
equal 100. Enter numbers only. 
Food sent hot ready-for- service, bulk ________________ 
Food sent  hot preplated/preportione d ________________ 
Food sent chilled; rethermalized at site ________________ 
Purchased proportion frozen food cooked at site ________________ 
Other  ________________ 
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What percent of cold food is sent to satellite schools using the following methods? Do not include cans of 
fruit, bags of prepared lettuce or baby carrots opened onsite for unexpected shortages at service. The total 
must equal 100. 
Cold food sent ready-for- service, bulk ________________ 
Cold food sent preplated/proportioned ________________ 
Cold food for preparation at satellite ________________ 
Other ________________ 
 
Please provide financial data about your district. 
 
How does your school foodservice program track revenues and expenses? Click on each dropdown box to 
select Yes or No for each question. 
  Revenue Expenses 
By District only   
By each Building   
Programs within District only    
(Program examples: Lunch, Breakfast, Adult meals, a la carte, etc.)  
Programs within each Building    
(Program examples: Lunch, Breakfast, Adult meals, a la carte, etc.) 
 
For the 2006-2007 school year provide approximate revenue for entire district? Round to nearest 
$1000. 
Breakfast (Student)  ________________ 
Lunch (Student)  ________________ 
Other Programs ________________ 
A la Carte Sales ________________ 
Adult Sales ________________ 
Other Sales/Revenue ________________ 
Reimbursement (Federal, State, Local)  ________________ 
 
For the 2006/2007 school year what were expenses (rounded to nearest $1000)? 
Food including milk ________________ 
Labor and benefits ________________ 
Supplies (paper, chemicals, small equipment)  ________________ 
Equipment over $500 ________________ 
Purchased services, licenses, Fees ________________ 
(equipment repairs, support contracts, postage, health inspections, management fees)  ________________ 
Indirect cost including utilities ________________ 
Other ________________ 
 
Please answer questions by checking appropriate box. 
 
What is your gender? 
 Male  Female 
 
Are you the person-in-charge of the District's foodservice program? 
 Yes  No 
 
What is your title? 
 Superintendent, Assistant/Associate Superintendent, Principal 
 Chief Financial Officer, Director of Finance, Business Manager 
 Director/Supervisor of Foodservice 
 Manager 
 Head Cook 
Other (please specify) ________________________________________ 
163 
 
Please answer questions by checking appropriate box. 
 
What is the highest education level you have attained? 
 PhD 
 Master's 
 Bachelors 
 Some college 
 High School diploma/GED 
 Less than high school  graduate 
Other (please specify) ________________________________________ 
 
What is the field of study for your highest education level? 
 Business or Finance 
 Foodservice  Management 
 Education 
 Nutrition or Dietetics 
Other (please specify) ________________________________________ 
 
How many total years has you been employed in foodservice (e.g., restaurant, hospital, 
school, nursing home, military, etc.) 
 5 years or less 
 16-25 years 
 6-15 years 
 more than 25 years 
 
How many years have you been employed in school foodservice as in-charge? 
 5 years or less 
 16-25 years 
 6-15 years 
 more than 25 years 
 
How many years have you been employed in school foodservice, but not in-charge? 
 never 
 5 years or less 
 16-25 years 
 6-15 years 
 more than 25 years 
 
 
 
 
Are you or an employee under your direction responsible for 
  Yes No 
planning menus   
purchasing food, supplies,  equipment   
developing or monitoring budget   
staffing kitchens   
training staff   
HACCP   
 
Do you want to be part of research that determines benchmarks for Meals-Per-Labor-Hour for a 
variety of school kitchens? Say Yes! Be included! 
 
To establish productivity benchmarks, the following additional data from school districts will be 
required: 
* District's detailed end-of-year financial statements 
* Yearly sales and meal count reports by building 
* Staffing pattern by building including number of employees and assigned hours 
* Breakfast and lunch prices 
* Reimbursement claim reports by building 
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Are you willing to provide the required data to be part of the second phase?  
 Yes  No 
 
If yes, please provide contact information. 
Name __________________________________________________________________________ 
School District __________________________________________________________________________ 
Telephone number __________________________________________________________________________ 
email address __________________________________________________________________________ 
 
Would you like a copy of the results of this study? 
 Yes  No 
 
Comments _____________________________________________________________________________________________________________ 
 
Thank you so much for taking the time to complete this survey. 
 
If you have any questions, please feel free to contact Beth Hanna at hannab@wdmcs.org 
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APPENDIX B. PAPER SURVEY 
 
Section 1. Productivity measures used in school foodservice 
 
Financial statements and staffing patterns can be used to determine profitability and efficiency of school 
nutrition programs. District information may be use to measure program performance. 
 
1. Please indicate how often your department uses the data listed below. Examples of using are 
reviewing, adjusting, or calculating. Check appropriate box for each item. 
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Financial Data        
 Income Statement        
 Cash in bank including savings        
 Sales (all meals, a la carte, catering)        
 Reimbursement (Breakfast, lunch, SFSP, CACFP, 
Special Milk) 
       
 Expenses (Food, Labor, Supplies, Other)        
 Capital Expenditures (Equipment that is depreciated)        
 Commodity value received for the school year        
Inventory on-hand at end-of-year including commodity 
values 
       
Financial Position        
 Profit/loss Statement        
 Operating Budget        
 Balance Sheet        
Operating Ratios        
 Sales Revenue Per Total Revenue        
 Revenue Per Dollar Expense        
 Inventory Turnover        
 Food Cost Percentage        
 Labor Cost Percentage        
 Profit Margin        
 Break-even Point        
Meal Costs        
 Meal Costs (Total)        
 Food Cost Per Meal        
 Labor Cost Per Meal        
 Commodity Value Per Lunch        
 Recipe Costing        
Participation        
 Participation by Building        
 Participation by Category (Free, Reduced, Paid, Adult)        
 Participation by Programs (Breakfast, Lunch, Snacks)        
 Average daily participation (ADP)        
A la Carte Sales        
Productivity        
 Labor Hours Per Day (By Kitchen )        
Labor Hours Per Day (For District)        
 Meals per Labor Hour        
 Serving per Labor Hour        
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2. Please read the following types of information and indicate how important they are in your 
foodservice program.  Check the appropriate box for each item 
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Financial Data       
 Income Statement       
 Cash in bank including savings       
 Revenue (all meals, a la carte, catering)       
 Reimbursement (Breakfast, Lunch, SFSP, CACFP, Special 
Milk) 
      
 Expenses (Food, Labor, Supplies, Other)       
 Capital Expenditures (Equipment that is depreciated)       
 Commodity value received for the school year       
Inventory on-hand at end-of-year including commodity 
values 
      
Financial Position       
 Profit/loss Statement       
 Operating Budget       
 Balance Sheet       
Operating Ratios       
 Sales Revenue Per Total Revenue       
 Revenue Per Dollar Expense       
 Inventory Turnover       
 Food Cost Percentage       
 Labor Cost Percentage       
 Profit Margin       
 Break-even Point       
Meal Costs       
 Meal Costs (Total)       
 Food Cost Per Meal       
 Labor Cost Per Meal       
 Commodity Value Per Lunch       
 Recipe Costing       
Participation       
 Participation by Building       
 Participation by Category (Free, Reduced, Paid, Adult)       
 Participation by Programs (Breakfast, Lunch, Snacks)       
 Average daily participation (ADP)       
A la Carte Sales       
Productivity       
 Labor Hours Per Day (By Kitchen )       
Labor Hours Per Day (For District)        
 Meals per Labor Hour       
 Serving per Labor Hour       
 
3. Do you currently determine Meals-Per-Labor-Hour by either district or building? 
  Yes No If no, skip to questions 4, 5, 6. Go to page 4 Section2. Demographics of Foodservice 
Program 
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4 Rate the effect that identified variables have on Meals-Per-Labor-Hour in your district on a scale of 
No effect, Moderate effect, Strong effect, Extreme effect. The unlabeled columns may be used for 
intermediate values. Check the appropriate box for each variable. 
 
N
o
 
e
ff
ec
t 
 M
o
d
er
a
t
e
 e
ff
ec
t 
 S
tr
o
n
g
 
e
ff
ec
t 
 E
x
tr
e
m
e 
e
ff
ec
t 
Type of Operation        
 Number of programs (Lunch, Breakfast, a la carte, 
Afterschool Snacks, Catering, SFSP, Special Milk, 
Fruit/Vegetable) 
       
 Non-student food items prepared and sold        
 Goals and objectives of foodservice program        
Characteristics of School Operation        
 Number of lunch periods        
 Schedule of lunch periods, i.e. continuous, overlapping, 
breaks between classes or grades 
       
 Number of serving lines         
 Type of kitchen (Central, Base, Satellite, On-site)        
Size of operation, i.e., number of meals served, a la carte 
sales, catering dollars, etc. 
       
Equipment available        
Type or Age of Equipment        
Method of Serving. Select N/A if the serving method is not used in your district 
 Food Court        
 Grab n’ Go        
 Preplated        
 Self-serve        
 Traditional        
Menu        
 Number of menu items        
 Availability of a la carte        
 Amount of convenience food used        
Staff        
 Skill level of employees        
 Education level of staff        
 Language of staff, i.e., English Second Language        
 Age of staff        
 Kind of staff training        
 Amount of staff training        
 Unionization of staff        
 Absenteeism of staff        
 Number of full-time staff compared to part-time staff        
 Wages of staff        
 Benefits available for staff        
Supervision of staff        
 Effectiveness of onsite supervisor        
 Experience of onsite supervisor        
Miscellaneous characteristics        
 Age of customers        
Atmosphere of kitchen        
 Atmosphere of dining area        
 Labor availability        
 Use of disposables        
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5. How often is Meals-Per-Labor-Hour 
calculated? Check all that are appropriate? 
 
 District Building 
Daily   
Weekly   
Monthly   
Two times per semester   
Every semester   
Yearly    
 
6. How do you determine number of labor 
hours to assign to each kitchen? Check Yes 
or No box for each question. Check all that 
apply.            Yes   No 
 Same number of labor hours as last year   
 Hours set by others   
 (school board, business office, human resources) 
 Perceived need by kitchen staff or manager   
 Use Meals-Per-Labor-Hour formula   
 Review staffing when someone resigns   
 Evaluate labor costs (dollars), assign hours  
 based on cost   
 
Section 2. Demographics of Foodservice Program 
Please answer by checking appropriate box or filling in blank for your district during 2006/2007 school year. 
 
7. What is your district’s enrollment including 
Pre-Kindergarten? 
 
  less than 2,500  4,000 to 5,999 
  2,500 to 2,999  6,000 to 9,999 
  3,000 to 3,999  greater than 10,000 
 
8. What federal foodservice programs does your 
school offer at one or more schools? Answer 
Yes or No for each Program. 
 Yes No 
National School Lunch    
School Breakfast Program   
After School Snack Program   
Fresh Fruit and Vegetable Program   
Summer Food Service Program    
Special Milk Program   
Other (please specify _______________________ 
 
9. Does the school foodservice program serve 
other sites or programs? Answer Yes or No for 
each program. 
 Yes No 
Meals-on-Wheels    
Head Start   
School Vending   
School Stores   
Concessions    
Day Care or Preschool Programs   
Other (please specify) _______________________ 
 
10. What is your daily lunch participation in 
reimbursable meals only? (Estimate is fine) _______ 
 
11. What is your daily breakfast participation in 
reimbursable meals only? (Estimate is fine) _______ 
 
12. What percent of students are eligible for free 
and reduced-price meals?  ______% 
13. Approximately what percent of food produced and 
served in your foodservice operation fits in each of 
the following categories: Each category must equal 
100 
 
 Meats/Meat alternates 
Entrees: made with raw meats _____% 
Entrees: made with pre-cooked meats  _____% 
Entrees: ready to cook _____% 
Entrees: ready to serve (diced for bar)  _____% 
 
 Fruits/Vegetables/Juices 
Fresh 
 Already cleaned _____% 
  (no preparation on site) 
 Rinse only  _____% 
 Some preparation required  _____% 
  (peel, wedge, slice, dice) 
 Recipe using some preparation _____% 
Canned 
 Minimal preparation (drain, chill) _____% 
 Recipe with some preparation  _____% 
  (cook, steam, jello/puddings with added 
ingredients) 
Frozen  
 Thaw only _____% 
 Thaw with minimal preparation  _____% 
 (add thickener) 
 Cook from frozen state _____% 
 Recipe some preparation) _____% 
  (cook, steam 
 
 Breads/Baked Desserts 
Ready to serve fresh _____% 
Ready to serve thaw _____% 
Recipe using purchased mix _____% 
Recipe using frozen dough _____% 
Recipe from scratch _____% 
 
 Condiments and other foods (dressing, sauces) 
Purchased ready to serve _____% 
Purchased mix _____% 
Recipe from scratch _____% 
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Please answer the following questions about the foodservice program. 
 
14. Who manages the foodservice operation? 
 
  Self-operated 
  Operated by Management Company 
  Other (please specify) _________________ 
15. Are foodservice employees unionized? 
 
  Yes  
  No
 
16. Indicate number of each kitchen time in your district?  
 
 Onsite                                                 _________ 
  (food prepared and served at this site only) 
Base Kitchen  (food served on and off site)  _____ 
Central Production Kitchen (no onsite service)  _____ 
 
17.  Is food transported to other finishing or satellite site(s) for service?   Yes   No (Go to Question 18) 
 
 If Yes, what percent of hot food prepared and transported to satellite sites using the following methods?  The total must 
equal 100 
 
 Food send hot ready-for service, bulk  _____ 
 Food sent hot preplated/preportioned _____ 
 Food sent chilled; rethermalized at site _____ 
Purchased frozen food cooked at site _____ 
Other (Please specify)  _____ 
  ___________________________________________ 
 
 What percent of cold food is sent to satellite schools using the following methods? Do not include cans of fruit, bags of 
prepared lettuce or baby carrots opened onsite for unexpected shortages at service. The total must equal 100. 
 
Cold food sent ready-for-service, Bulk _____ 
Cold food sent preplated/preportioned _____ 
  
Cold food sent for preparation at satellite _____
 
18. On a district-wide average, what percent of ―student use‖ items (napkins, silverware, plates, bowls, cups, trays, foil or 
paper wraps, boxes, or bags) is disposable?  _____ 
 
Please provide financial data about your district. 
 
19. How does your school foodservice program track revenues and expenses? Check Yes or No box for each question 
 Revenue Expense 
 . Yes No Yes No 
 By District only     
By each Building     
By programs within District only     
(Program examples: Lunch, Breakfast, Adult meals, ala Carte)  
By programs within each Building     
(Program examples: Lunch, Breakfast, Adult meals, ala Carte)  
 
20. For the 2006-2007 school year what were revenues and expenses (rounded to nearest $1000)?  
 
 Breakfast (Student) $________________ 
 Lunch (Student) $________________ 
 Other Programs $________________ 
 A la Carte Sales $________________ 
 Adult Sales $________________ 
 Other Sales (catering) $________________ 
 Reimbursement $________________ 
  (Federal, State, Local) 
Food including milk $___________ 
Labor & Benefits $___________ 
Supplies  $___________ 
  (Paper, chemicals, small equipment) 
Equipment over $500 $___________ 
Purchased services, Licenses, Fees $___________ 
  (equipment repairs, support contract, postage, health 
inspections, management fees)  
Indirect cost including utilities $___________ 
Other $___________ 
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Section 3. Demographics for Person-in-Charge of school foodservice program. 
 
Please answer questions by checking appropriate box at this time. 
22.. What is your gender? 
  Male  Female 
 
23. Are you the person in-charge? 
  Yes  No  
If no, what is your title? __________________________ 
(Go to Question 31) 
 
24. What is your title? 
  Superintendent, Assistant/Associate 
Superintendent 
  Chief Financial Officer, Director of Finance, 
Business Manager 
  Principal 
  Director/Supervisor of Foodservice 
  Head Cook 
  Other, Please specify ____________ 
 
25. What is the highest education level you have 
attained? 
  PhD   Some college 
  Masters   High School diploma 
  Bachelors   Less than High 
School 
  Associates Degree (2 years) 
 
26. What is the field of study for the highest education 
level? 
  Business or Finance 
  Education 
  Foodservice Management  
  Nutrition or Dietetics 
  Other. Please specify __________________ 
27. How many total years have you been employed in 
foodservice (e.g., restaurant, hospital, school, 
nursing home, military foodservice, etc)? 
 5 years or less  15-25 years 
 6-15 years  26 years or more 
 
28. How many years have you been employed in school 
foodservice as person-in-charge? 
 5 years or less  15-25 years 
 6-15 years  26 years or more 
 
29. How many years have you been employed in school 
foodservice, but not in-charge? 
 5 years or less  15-25 years 
 6-15 years  26 years or more 
 
30. Are you or an employee under your direction 
responsible for: 
 Yes No 
 planning menus   
 purchasing food   
 staffing kitchens   
 training staff   
 developing or monitoring budget   
 HACCP   
 
 
31. Researcher requests that you consider being part of a more detailed study (phase 2). To establish productivity 
benchmarks, the following additional data from school districts will be required:  
 district’s detailed end-of-the-year financial statements 
 yearly sales and meal count reports by building 
 staffing pattern by building including number of employees and assigned hours 
 breakfast and lunch prices 
 reimbursement claim reports by building. 
  
 Are you willing to provide the required data to be part of phase 2?   YES       NO 
 Do you want a copy of the results of this study?  YES       NO 
 
If yes, please provide contact information. Indicate your name, school district, telephone number, and email address. 
 
Name: ___________________________________________________________________________ 
 
School District: ___________________________________________________________________ 
 
Telephone Number: __________________________ Email: _______________________________ 
 
Thank you for taking the time to complete and return survey! 
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APPENDIX C. QUESTIONNAIRE 2 
 
Instructions for Detailed Surveys for Determining Meals per Labor Hour 
 
There are five separate surveys to be completed for this in-depth look at meals per labor hour in school 
foodservice. These surveys were included in separate documents so it would be easier to separate each segment. 
Hopefully, this will make it easier for others to help you provide the information. The Operational Inventory 
Survey is a Word document, while the Meals Served Survey, Revenues Survey, Expenses Survey, and 
Scheduled Labor Hour Survey are Excel spreadsheets. The information required in these surveys may either be 
entered directly into the Word document or Excel spreadsheets or Word document and Excel spreadsheets may 
be printed and information entered on a paper copy. My mailing address and information about reimbursement 
is included on the cover letter.  
 
Double click on the icon and the documents should open assuming you have Word and Excel on your computer. 
The Word document is set up to print portrait on letter-sized paper and is 5 pages. The Excel spreadsheets are 
set-up to print landscape on legal-sized paper. These spreadsheets are two pages wide and vary in length from 1 
to 2 pages. Please insert columns if you have more than two High Schools, Junior High, or Middle Schools, six 
Elementary schools, and other sites where food is sold. If desired, you may delete columns not appropriate for 
your district. If you need help inserting columns, please email me and I will insert the columns for you. 
 
The information on this survey should be for the 2006-2007 school year. The row numbers are listed on the 
left side of the spreadsheet on the computer. If printed as set up, row numbers will print on pages. 
 
Abbreviations used in surveys. 
 
CACFP – Child Adult Care Food Program 
FICA – Federal Insurance Contribution Act 
SFSP – Summer Food Service Program 
 
Instructions for Operational Inventory Survey 
 
Specific instructions for this survey are in each question. 
 
Instruction for Meals Served Survey 
 
Enter zero (0) into any cell that meals are not served at a specific school. For example, if no breakfasts are 
served at an elementary school, then enter zero (0) into all cells pertaining to breakfast for that specific school. 
 
Specific directions for rows. 
 Row 3: Indicate school name or site, if appropriate. 
 Row 4: Report Total Enrollment per building in May 2007 
 Row 5: Report Enrollment minus those students who do not have access to lunch, i.e., half day 
kindergarten, pre-school, alternative high schools with half day programs for example night 
school. 
 Row 6: Include all foodservice employees who work in this building at anytime during the day. If an 
employee works in more than one building (split assignment) include in both sites. 
 Row 7: May list one number if all schools (K-12) serve same number of serving day. However, it a 
specific group of schools have different number of serving days, please indicate the different 
number of days, i.e., High School has 174 days (don’t serve on semester test day) while K-8 
serves 180 days. 
 Row 8: See instructions for row 7. Adjust number of days for breakfast if for some reason breakfast was 
not served, i.e., late starts due to weather or teacher in-service for part of a day. This number 
may be the same as in Row 8. 
 Row 9: Report total number of lunch meals for the year claimed for reimbursement from Federal 
government. Include meals for students who earn a free lunch for helping in cafeteria. 
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 Row 10: Report number of second lunches for the year. Second lunches are meals that meet the federal 
definition of a reimbursable meal; however the student has already purchased a lunch that day. 
District may not claim these meals from reimbursement. If these are not tracked as lunches, but 
just included in a la carte sales then enter 0 in this cell. 
 Row 11: Report number of student lunches sold to other organizations that are not claimed for 
reimbursement such as Head Start, daycare, preschool programs, etc. 
 Row 12: Report all paid adult lunches include parents, staff, and visitors even if paid by another school 
district department, District’s General Operating Fund, or outside organization. Include adult 
lunches sold to other organizations such as Head Start, daycare, preschool programs, etc. 
 Row 13: Report all earned adult lunches no matter what department the employee works for, i.e., 
employees who do not have to pay for meals eaten  
 Row 14:  Report total number of breakfasts for the year claimed for reimbursement from Federal 
government. Include meals for students who earn a free lunch for helping in cafeteria. 
 Row 15: Report number of second breakfasts for the year. Second breakfasts are meals that meet the 
federal definition of a reimbursable meal; however the student has already purchased a breakfast 
that day. District may not claim these meals from reimbursement. If these are not tracked as 
breakfasts, but just included in a la carte sales then enter 0 in this cell. 
 Row 16: Report number of student breakfasts sold to other organizations that are not claimed for 
reimbursement such as Head Start, daycare, preschool programs, etc. 
 Row 17: Report all paid adult breakfasts include parents, staff, and visitors even if paid by another school 
district department, District’s General Operating Fund, or outside organization. Include adult 
lunches sold to other organizations such as HeadStart, daycare, preschool programs, etc. 
 Row 18: Report all earned adult breakfasts no matter what department the employee works for, i.e., 
employees who do not have to pay for meals eaten. 
 
Instructions for Revenue Survey 
 
The information for the Revenue Survey should be retrievable from the 2006-2007 year-end financial statement. 
Not all Districts will use the same heading nor will all categories (second lunch/breakfast meals may be 
recorded as a la carte or catering/special event sales and/or vending, breakfast, CACFP, SFSP, Fresh 
Fruit/Vegetable, or Special Milk Programs may not be offered) be used. For categories not used in your district, 
enter zero (0) in the cells. 
 
If all financial information is only track as one line item entry for the entire foodservice department for the 
district with no breakdowns by each individual building, then enter all financial data in column B – District-
wide Information Only. 
 
Instructions for Expenses Survey 
 
The information for the Expense Survey should be retrievable from the 2006-2007 year-end financial statement. 
Not all Districts will use the same heading nor will all categories be used (i.e., salaried vs hourly employees, 
contract employees, training, or supplies may be only one line item). For line items not used in your district, 
enter zero (0) in the cells. 
 
If all financial information is only track as one line item entry for the entire foodservice department for the 
district with no breakdowns by each individual building, then enter all financial data in column B – District-
wide Information Only. 
 
Instructions for Scheduled Labor Hour Survey 
 
Specific directions for rows.  
 Row 4: Indicate name of school or site. 
 Row 5: Indicate grades served at each site.  
  High School may be grades 9-12, 10-12, etc.  
  Junior High or Middle school may be grades 7-8, 5-8, 6-8, 6-9, 7-9, etc.  
   Elementary school may be grades K only, K-3, K-5, K-6, 4-6, etc.   
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 Row 6: Place B, O, or S for best description of how food is produced and/or sold at each site.  
   B is base kitchen which means food produced, served on site, and sent to satellite site for 
service. 
   O is on site which means food served at site where produced.  
   S is satellite which means food is sent from another production site such as Base or Central 
Kitchen (some food may be finished on site such as cooking vegetables or convenience 
foods). 
 Row 7: Indicate name of school or site from where food originated, i.e., Elementary food may come 
from a high school or junior high school. 
 Row 9: Indicate number of scheduled hours of hourly employee who is person-in-charge of site. The 
title may be Head Cook, Manager, etc. This person records number of hours worked each day 
and is paid for hours worked.  
 Row 10: Total scheduled worked hours per day of all kitchen hourly employees (do not include person-
in-charge) rounded to the nearest 1/4 hour, i.e., 45.25 hrs or 65.5 hrs. For employees that work 
in more than one building, please include each part of schedule in appropriate site. i.e., worker 
who starts in base kitchen (3.5 hrs) and then serves in satellite kitchen (2.25 hrs). Operational 
labor hours include all paid times, i.e., breaks and lunch breaks if paid. If lunch break is not paid 
time do not include in total worked hours.  
 Row 13: Wages paid by other sources, i.e., District's General Operating Fund 
 Row 14: No information required. Salaried means an employee is hired to do a job and are not paid an 
hourly rate, but an annual salary. Daily hours may have to estimated or averaged. 
 Row 15: Indicate number of scheduled hours of salaried employees, i.e., those who are not paid by the 
hour. Generally, these positions are considered management. 
  
 
Revenue Received 2006-07 School Year                                                       School District _____________________________ 
INCOME STATEMENT ITEMS HS JR Elem Elem Elem 
Central 
Office 
Staff 
Other 
School 
Buildings 
Off-
premise 
Operations 
Site Name                 
Reimbursable Lunch Sales                 
Second Lunch Meals Sales                 
Adult Lunch Meal Sales                 
Reimbursable Breakfast Sales                 
Second Breakfast Meals Sales                 
Adult Breakfast Meal Sales                 
A la Carte Sales                 
Catering Sales                 
Vending Sales                 
Other Food Sales (i.e., Head Start, CACFP, SFSP, Non-
public schools, Pre-school, Concession Stands) 
              
  
Non-operating Revenue (i.e., non-food sales: interest, 
rebates, rental income, and other non-food sales income) 
                
Income from sale of services (i.e., management services, 
purchasing cooperatives, technical support contracts, 
Registered Dietitian) 
                
Other Food Sales  List:  
________________________________________________ 
                
Federal Reimbursement Lunches                 
Federal Reimbursement Breakfasts                 
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Revenue Received 2006-07 School Year                                                       School District _____________________________ 
INCOME STATEMENT ITEMS HS JR Elem Elem Elem 
Central 
Office 
Staff 
Other 
School 
Buildings 
Off-
premise 
Operations 
Federal Reimbursement CACFP                 
Federal Reimbursement Summer Food Program                 
Federal Reimbursement Fresh Fruit/Vegetable Program 
                
Federal Reimbursement Special Milk Program                 
Other Federal Reimbursement                 
Federal Commodity Cash                 
Donated Commodity Value Received                 
State Reimbursement Lunches                 
State Reimbursement Breakfast                 
Other State Reimbursement                 
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Expenses 2006-2007 Totals                                                                      School District _________________________________ 
Round to nearest dollar Districtwide 
Expenses Only 
HS JR Elem Elem 
Central 
Office 
Staff 
Other 
School 
Buildings 
Off-premise 
Operations 
Site                 
Labor - Exempt Employees (i.e., salaried managers, district-
wide salaried, and central office salaried administration) 
                
Labor - Non-Exempt Employees (i.e., full- or part-time 
employees assigned to a specific site)                  
Labor - Non-Exempt Employees (i.e., substitute or employees 
not assigned to a specific site)                  
Labor - Non-Exempt Employees (i.e., full- or part-time 
employees in support roles for foodservice - warehouse 
workers, truck drivers, maintenance, or custodial)                  
Benefits (i.e., insurance, unemployment taxes, retirement 
plans, Worker's comp, FICA, tuition reimbursement, paid 
leaves/vacations, etc.)                  
Contract Employees                 
Training                 
Food                 
Milk                 
Commodity Processing and Transportation                 
Disposables                 
Supplies                 
Cleaning Supplies                 
Small equipment                 
Maintenance and Repair of Equipment                 
Miscellaneous Direct expenses (i.e., telephone, travel)                 
Depreciation                 
All other expenses not listed above. Please specify:                 
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Meals Served 
Site HS JR JR Elem Elem Elem Elem Elem Elem Central 
Office 
Other 
School 
Buildings 
Off-
premise 
Operations 
Student Enrollment per building                         
Number of Students eligible to 
eat at building 
                        
Employees per building                         
Number of days Lunch Served                         
Number of days Breakfast 
Served 
                        
Number of Reimbursable 
Lunches Served 
                      
  
Number of Second Lunches 
Served 
                        
Number of Lunches sold to other 
organizations for children under 
age of 21 
                        
Number of Adult Lunches Served                         
Number of Earned Adult Lunches 
Served 
                        
Number of Reimbursable 
Breakfasts Served 
                        
Number of Second Student 
Breakfasts Served 
                        
Number of  Breakfasts sold to 
other organizations for children 
under age of 21 
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Scheduled Labor Hours  for 2006-07 School Year per Building per Day                                                                               School District ___________________________________________ 
  
High 
School 
JH Middle 
School 
Elementary 
School 
Pre K 
School 
Central Kitchen 
No food served 
Central 
Bakery 
Other 
Revenue 
Centers 
Central 
Office 
Other School 
Buildings 
Off-premise 
Operations 
Site Name                     
Grades Served at this site                     
Type of Kitchen (B=Base, O=on-site, S=satellite)                     
   If Satellite School, School or site of food source                     
Operational Kitchen Labor Hours Paid by Foodservice                     
  Scheduled hours per day for manager or person-in-charge 
if not salaried                     
  Scheduled Labor Hours pr day per building (including part- 
time and full-time employees, secretaries selling lunches or 
cashiering, custodial)                     
  Transport Drivers per day (Allocate all hours to base 
kitchen)                     
Operation Labor Hours Not Paid by Foodservice                     
  Scheduled Labor Hours per building (including part-time 
and full-time employees, secretaries selling lunches or 
cashiering, custodial)                     
Salaried labor hours per building                     
  Scheduled hours for manager or PIC, if salaried                     
  List any other salaried labor hours assigned to building, if 
any. Do not include Central Administration hours                   
  
Catering                     
  Estimated average number of catering hours worked per 
week (salaried and hourly)                     
Central Administrative Hours                     
  All central administration's salaried hours including  
     director, supervisor, purchasing agent, clerical,  
     accounting, human resources, and other  
     administrative hours worked during  
     2006-07 school year. Paid by foodservcie.  
     (Estimate yearly hours)                     
  All central administration's scheduled hours for  
     non-salaried employees hours worked per day  
     during 2006-07 school year.                      
Warehouse (if appropriate)                     
  All scheduled hours paid for by or time allocated to  
     foodservice per day                     
  List any exempt hours paid for by or time allocated to  
     foodservice. (Estimate yearly hours or days per year)                     
Purchased Services                     
  All hours paid for consultants (i.e., computer, registered  
     dietitian, training, etc.) Estimate yearly hours or days per  
      year                     
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Operations Inventory of Services 
 
1. Does your food service operate on a ―break-even‖ basis or are you required to cover overhead expenses (i.e., rent, utilities, percent of administrator’s salaries other than 
foodservice and other expenses over and above food, labor, and direct expenses) and/or to contribute a surplus to the school district? Please select only one answer.  
⁭ Do not ―Break-even‖, District covers part of food, labor, or direct expenses 
⁭ ―Break-even‖ from food, labor, and direct expenses only (Pay only for large equipment over $____________) 
⁭  Must cover all food, labor, and direct expenses costs plus some overhead expenses  
⁬  Must cover all food, labor, direct expenses including all overhead expenses   
⁬  Must cover all food, labor, direct expenses including all overhead, and contribute a surplus to school district   
⁭  Must cover all food, labor, direct expenses, and _____% of indirect costs to school district 
⁭  Other __________________________________________________________________________________________________________ 
 
2. What expenses are the foodservice operations required to pay? Please check Yes or No for each item. If no please explain. 
Yes    No If no, list what is NOT paid or % paid by other source or who is other 
source. 
a. All food ⁭ ⁭ ___________________________________________________ 
b. Labor 
  All kitchen staff ⁭ ⁭ ___________________________________________________  
  All time to sell and take meal credits or ticket ⁭ ⁭ ___________________________________________________ 
   Including before, during, and after meals 
  Building secretaries time for foodservice activities ⁭ ⁭ ___________________________________________________ 
  All foodservice administration ⁭ ⁭ ___________________________________________________ 
   Director/Supervisor, Secretaries, etc. 
  All accounting functions related to foodservice ⁭ ⁭ ___________________________________________________ 
  Custodial time for cleaning kitchens or cafeterias ⁭ ⁭ ___________________________________________________ 
 Percent of Principals, Superintendent, or other ⁭ ⁭ ___________________________________________________ 
  administrator’s salary 
 Benefits all employees paid from foodservice funds ⁭ ⁭ ___________________________________________________ 
 Other: ____________________________________ ⁭ ⁭ ___________________________________________________ 
c. Direct expenses 
 Disposables: paper/Styrofoam plates, silverware   ⁭ ⁭ ___________________________________________________ 
 Small equipment less than $500 per item  
 Kitchen supplies (reusable): trays, silverware, pans, etc. ⁭ ⁭ ___________________________________________________ 
 Cleaning supplies: soap, sanitizers, etc.  ⁭ ⁭ ___________________________________________________ 
 Custodial supplies for floors/bathrooms: soap, degreaser, etc. ⁭ ⁭ ___________________________________________________ 
  Mops, mop buckets, brooms, wet floor signs, etc. 
 Office supplies: paper, pencils, staplers, etc. ⁭ ⁭ ___________________________________________________ 
d. Equipment 
 Replacement ⁭ ⁭ ___________________________________________________ 
 New equipment in existing facility ⁭ ⁭ ___________________________________________________ 
 New equipment in new construction ⁭ ⁭ ___________________________________________________ 
e. Other expenses or charge backs. Please list.  ___________________________________________________ 
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For questions 3 to 6:  Please indicate price in appropriate cell. If your program does not have dual pricing or serve a specific age group, please place NA in cell. 
 
3. What are prices of meals sold in National School Lunch Program, School Breakfast Program, and After School Snack Program in your district?  
 
Program Elementary 
Junior High 
Middle School 
High School Infant Preschool Adult 
Grades or ages served    Less than 2 years 2 – 5 years  
Lunch – Single meal       
Lunch – Multiple meals        
Lunch – Reduced-Price       
Breakfast – Single meal       
Breakfast – Multiple meals       
Breakfast – Reduced-Price       
After School Snack Program – Paid       
After School Snack Program – Reduced-Price       
 
4. Does your district sell meals to Child Adult Care Food Program (CACFP)? Yes  ⁭  No  ⁭ 
 
If yes, what is the price? 
Program 
Infant 
(Birth – 2 years) 
Preschool 
(2 – 5 years) 
Elementary 
(6-12 years) 
Adult 
CACFP – Breakfast     
CACFP – Lunch     
CACFP - Supper     
CACFP - Snacks     
 
5. Does your district sell meals to Head Start?  Yes  ⁭  No ⁭ 
 
If yes, what is the price? 
Program 
Preschool 
(3 – 5 years) 
Adult 
HeadStart – Breakfast   
HeadStart – Lunch   
HeadStart – Snacks   
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6. Does district participate in Summer Food Service Program (SFSP) as sponsor?  Yes  ⁭  No  ⁭ 
 
Does your district participate in SFSP by providing meals to a sponsor?   Yes  ⁭  No  ⁭ 
 
If yes to as a sponsor or providing meals to a sponsor, what is the price? 
Program Elementary Junior High 
Middle School 
High School Infant 
(Birth – 2 years) 
Preschool 
(2 – 5 years) 
Adult 
Breakfast – SFSP Enrolled sites       
Lunch – SFSP Enrolled sites       
Supper – SFSP Enrolled sites       
Breakfast – SFSP Open sites       
Lunch – SFSP Open sites       
Supper – SFSP Open sites       
 
7. Does the district offer catering/special events services? Yes  ⁭  No  ⁭ 
 
If yes, please select one of the following. 
a. ⁭ On district property only 
b. ⁭ On and off district property 
c. ⁭ Off district property only 
 
What types of services are offered? Select all that apply. 
a. ⁭ Continental Breakfast 
b. ⁭ Full service Breakfast (Hot entrées) 
c. ⁭ Lunches – Buffet 
d. ⁭ Lunches – Preplated and served 
e. ⁭ Dinners – Buffet 
f. ⁭ Dinners – Preplated and served 
g. ⁭ Morning or afternoon breaks/snacks 
h. ⁭ Coffee or other beverage only service 
i. ⁭ Concession stands 
j. ⁭ Vending machines 
k. ⁭ Student banquets (Prom, athletic or academic awards) 
l. ⁭ Weddings, receptions, anniversary, or birthday parties 
m. ⁭ Other. Please specify 
___________________________________________________________________________________________________ 
 
1
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APPENDIX D. IRB APPROVAL LETTERS FOR STUDY 
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APPENDIX E. PRE-NOTIFICATION E-MAIL TO STUDY PARTICPANTS 
 
Hello, 
 
My name is Beth Hanna. I am a PhD student in Foodservice and Lodging Management 
Program, Iowa State University and Director of Nutrition Services for the West Des Moines 
Community Schools in Iowa. My dissertation is to evaluate productivity measures used in 
school foodservice and determine benchmarks for school foodservice programs. 
 
I am asking for your help. 
 1. If you are not the person-in-charge (PIC) of the day-to-day operations of the school 
meals program in your school district, please reply to this email with name and email 
address of the PIC, e.g., Director, Supervisor, Head Cook, etc. 
 
 2. If your district does not have a school lunch program, please respond and put No 
School Nutrition Program in the subject line. 
 
 3. If you are the PIC, please consider being part of this extremely important study by 
completing the surveys when you receive the email request. You should receive two 
surveys within two week. The survey using Survey Monkey will come via email from 
hannab@wdmcs.org. It should take less than 15 minutes to complete each survey. 
 
You or the person you indicated as the PIC will be receiving an email with a link to a 
productivity survey within the next two weeks. Please take the productivity benchmark 
survey.  
 
This research project is verifying appropriateness of current school foodservice benchmarks. 
Current benchmarks will provide valuable information for school foodservice operations to 
use when evaluating their programs. Even though participation in the survey is completely 
voluntary, your input is extremely important. Your responses will be kept confidential. Only 
group data will be reported. Surveys are coded only for the purpose of follow-up 
communication. 
 
If you would prefer a paper version, please respond to this email (hannab@wdmcs.org) and 
one will be mailed to you. Thank you for your help. 
 
Beth Hanna, RD, LD, SNS Catherine Strohbehn, PhD, RD 
PhD Candidate Adjunct Associate Professor 
West Des Moines Community Schools 31 MacKay Hall 
3550 Mills Civic Parkway Foodservice and Lodging Management 
West Des Moines, IA 50265-5556 Iowa State University 
Phone: (515) 633-5086 Phone: (515) 294-3527 
Email: hannab@wdmcs.org Email: cstrohbe@iastate.edu 
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APPENDIX F. COVER E-MAIL TO STUDY PARTICIPANTS 
 
Dear : 
 
You are invited to contribute to the understanding of school foodservice directors’ perception about the 
importance and use of productivity measures. Your expertise is indispensable when investigating management 
and financial attributes that foodservice directors use to determine labor hours and control costs. Results will 
provide current productivity benchmarks (meals per labor hour and revenue per dollar expense) for school 
foodservice. 
 
If you are not the person-in-charge (PIC) of the foodservice day-to-day operations, please forward this email to 
the PIC or send the PIC's name and email address to hannab@wdmcs.org  
 
This survey (section 1) should take less than 15 minutes to complete. Please click on 
http://www.surveymonkey.com/s.aspx?sm=wRHtk_2f_2fIZCG7NV4kjIT5Aw_3d_3d&c= 
to access the survey. Please respond by February 8, 2008. If you would prefer a pen and paper survey, please e-
mail Beth Hanna hannab@wdmcs.org . 
 
The last question on the survey asks if you would be willing to participate in phase 2, development of 
productivity guidelines. In order to develop guidelines, financial data, sales and meals counts, and district 
staffing (hours per building) will be required. Please consider providing the data required in phase 2. 
 
Your participation in this study is voluntary and your responses will be kept confidential. You may skip any 
question on the survey that you do not feel comfortable answering. Only group data will be reported. 
Questionnaires are coded only for the purpose of follow-up correspondence. Please complete the survey now to 
be part of this important study. Thanks so much for your help. 
 
If you have any questions about the rights of research subjects or research-related injury, please contact the 
Office of Research Assurance, 1138 Pearson Hall, Iowa State University, (515) 294-3115; dament@iastate.edu . 
 
You will be receiving section 2 of the survey within the week. In this section, there are several questions about 
revenue received for the 2006-2007 school year and number of meals served. You may estimate. For reference, 
a revenue and expense summary, participation averages, and menu may be helpful to have at your finger tips. 
 
Your participation is greatly appreciated. 
 
 
Sincerely, 
Elizabeth Hanna, RD, SFNS                           Catherine Strohbehn, PhD, RD 
PhD Candidate                                                Adjunct Associate Professor 
West Des Moines Community Schools          31 MacKay Hall 
3550 Mills Civic Parkway                              Foodservice and Lodging Management 
West Des Moines, IA 50265-5556                 Iowa State University 
Phone: (515) 633-5086                                   Phone: (515) 294-3527 
Email: hannab@wdmcs.org                           Email: cstrohbe@iastate.edu 
 
 
Please note: If you do not wish to receive further emails from us, please click the link below, and you will be 
automatically removed from our mailing list. 
 
http://www.surveymonkey.com/optout.aspx?sm=FozUUkUK41yU3HRSt1lCYQ_3d_3d 
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APPENDIX G. REMINDER E-MAIL 
 
Hi  
 
Sorry, for the confusion. There are two parts to the productivity survey, Section 1 and 
Section 2. 
 
When reviewing responses I found you had completed Section 2 (demographics), but had not 
completed Section 1. Section 1 asks about productivity benchmarks used and importance of 
these benchmarks. Section 1 takes about 10 minutes to complete.  
 
I would really appreciate it if you would complete Section 1. Click on 
http://www.surveymonkey.com/s.aspx?sm=wRHtk_2f_2fIZCG7NV4kjIT5Aw_3d_3d&c= to 
access the survey. 
 
Your participation in this study is voluntary. Your responses will be kept confidential. You 
may skip any question on the survey that you do not feel comfortable answering. Only group 
data will be reported. Questionnaires are coded only for the purpose of follow-up 
correspondence. Please complete the survey now to be part of this important study. Thanks 
so much for your help. 
 
If you have any questions about the rights of research subjects or research-related injury, 
please contact the Office of Research Assurance, 1138 Pearson Hall, Iowa State University, 
(515) 294-3115; dament@iastate.edu.  
 
Thank you for completing Section 1. 
 
Sincerely, 
Elizabeth Hanna, RD, SFNS Catherine Strohbehn, PhD, RD 
PhD Candidate Adjunct Associate Professor 
West Des Moines Community Schools 11A MacKay Hall 
3550 Mills Civic Parkway Foodservice and Lodging Management 
West Des Moines, IA 50265-5556 Iowa State University 
Phone: (515) 633-5086 Phone: (515) 294-7306 
Email: hannab@wdmcs.org    Email: cstrohbe@iastate.edu 
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Hi  
 
Sorry, for the confusion. There are two parts to the productivity survey, Section 1 and 
Section 2. 
 
When reviewing responses I found you had completed Section 1, but had not completed 
Section 2. Section 2 asks for demographic information about your foodservice operation. 
Section 2 takes about 15 minutes to complete.  
 
Section 2 includes questions about revenue received for the 2006-2007 school year and 
number of meals served. You may estimate. For reference, a revenue and expense summary, 
participation averages, and menu may be helpful to have at your finger tips. 
 
I would really appreciate it if you would complete Section 2. Click on 
http://www.surveymonkey.com/s.aspx?sm=wRHtk_2f_2fIZCG7NV4kjIT5Aw_3d_3d&c= 
to access the survey. 
 
Your participation in this study is voluntary. Your responses will be kept confidential. You 
may skip any question on the survey that you do not feel comfortable answering. Only group 
data will be reported. Questionnaires are coded only for the purpose of follow-up 
correspondence. Please complete the survey now to be part of this important study. Thanks 
so much for your help. 
 
If you have any questions about the rights of research subjects or research-related injury, 
please contact the Office of Research Assurance, 1138 Pearson Hall, Iowa State University, 
(515) 294-3115; dament@iastate.edu.  
 
Thank you for completing Section 2. 
 
Sincerely, 
Elizabeth Hanna, RD, SFNS Catherine Strohbehn, PhD, RD 
PhD Candidate Adjunct Associate Professor 
West Des Moines Community Schools 11A MacKay Hall 
3550 Mills Civic Parkway Foodservice and Lodging Management 
West Des Moines, IA 50265-5556 Iowa State University 
Phone: (515) 633-5086 Phone: (515) 294-7306 
Email: hannab@wdmcs.org  Email: cstrohbe@iastate.edu 
188 
 
APPENDIX H. COVER E-MAIL TO STUDY PARTICPANTS, PHASE 2 
 
 
February, 2008 
 
Dear Ms. : 
 
Thank you for agreeing to be part of the detailed study that will determine national benchmarks for 
Meals per Labor Hour for onsite and base production kitchens for school districts with enrollments 
between 2,500 and 10,000 students. In order to develop national benchmarks, I am requesting detailed 
financial data, staffing information, and counts of meals served.  
 
Your participation is voluntary and your responses will be kept confidential. Only group data will be 
reported. Emails will be tracked only for purpose of follow-up. There may be some follow-up 
communication via e-mail or telephone to clarify responses. Please return the information identified 
below by March 1, 2008.  Please indicate with a short note if reimbursement for postage and copying 
is requested.  Identify the amount requested for reimbursement, name of payee, and where to mail a 
check. 
 
There are several ways to provide the detailed information. Please select the method that will be most 
convenient for you. 
 1. Complete the attached documents to this email: one Word document and four Excel 
spreadsheets. Double click on each icon to open the attached document. Once completed, 
please email all documents to hannab@wdmcs.org by replying to this email.  Also 
included is an instruction document in Word. 
 a. Word document - an Operational Inventory Survey on services offered and prices 
 b. Excel spreadsheet – Meals Served Survey 
 c. Excel spreadsheet – Revenue Survey 
 d. Excel spreadsheet – Expense Survey 
 e. Excel spreadsheet – Scheduled Labor Hours Survey 
 
2. Provide copies of documents for 2006-2007 school year that provide requested 
information noted below.  Please mail to  
 Beth Hanna 
  3550 Mills Civic Parkway 
  West Des Moines, IA 50265-5556 
 or email documents to hannab@wdmcs.org 
 
 3. Combination of completing the word or excel document and sending copies of 
documents. For example, complete the word document on meal and snack prices, and 
excel spreadsheets on list of all positions by building and list of employees not assigned 
to specific building and send copies of state reimbursement claim forms and 2006-2007 
end-of-year financial reports. 
 
 Requested information:: 
a. Prices for meals and snacks sold including all programs, i.e., Breakfast and Lunch: 
reduced price, single, and multiple meal prices; Summer Food Service Program: 
Breakfast, Lunch, Supper; After School Snack Program: reduced price and full price; 
Child Adult Care Food Program: Breakfast, Lunch, Supper, AM Snack, and PM 
Snack.  
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b. State reimbursement claim forms by building for 2006-07 school year. If your state 
does not require reimbursement claim forms by building, please contact Beth Hanna, 
researcher. 
c. 2006-2007 end-of-year financial reports by building (if district records revenues and 
expenses by building) or by district (for districts that only record each line item 
foodservice revenue and expense as one amount for entire district, i.e., salaries or 
wages, benefits, food, supplies, etc.) including summary of all revenues, expenses, 
and balance sheet. 
d. List of scheduled work hours for each building paid by foodservice and/or worked 
for foodservice (paid from another source) including scheduled hours per day and 
scheduled work days per year (Will be used to calculate scheduled FTE for each 
building.) Note whether employees are salaried or hourly. 
e. List of all employees not assigned to a specific building paid by foodservice and/or 
worked for foodservice (paid from another source) including scheduled hours per 
day and scheduled work days per year. For exempt (salaried) employees, i.e., report 
days per year and indicate hours per day if NOT 8 hour per day. Examples may not 
be all inclusive 
1. Floaters – Employees who are not assigned a permanent site, but fill-in for vacant 
positions or absenteeism, etc. 
2. Accounting staff, Secretary, Warehouse, or Truck/Van Driver – If shared 
employees with another department, report only hours assigned to foodservice. 
 
The researcher acknowledges that gathering this information will require time and effort on your part. 
A huge THANK YOU is little to offer for your efforts. Hopefully, by knowing that you have made a 
big difference by providing valuable information that allows for validating appropriate Meals per 
Labor Hour benchmarks for others to use will provide satisfaction for you. For a copy of the final 
research report, please e-mail Beth Hanna at hannab@wdmcs.org. 
 
If you have any questions about the rights of research subjects or research-related injury, please 
contact the Office of Research Assurance, 1138 Pearson Hall, Iowa State University, (515), 294-3115; 
dament@iastate.edu  
 
THANK YOU! You have made a difference! 
 
Sincerely, 
 
Elizabeth Hanna, MS, RD, LD, SNS Catherine Strohbehn, PhD, RD, CFSP 
PhD Candidate Adjunct Associate Professor 
West Des Moines Community Schools Foodservice and Lodging Management 
3550 Mills Civic Parkway Room 6A 
West Des Moines, IA 50265-5556 Iowa State University 
Phone: 515-360-9436 cell Phone: 515-294-3527 
Email: hannab@wdmcs.org Email: cstrohbe@iastate.edu 
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APPENDIX I. REMINDER E-MAIL 
Hi, 
  
In late February or early March you agreed to complete a detailed study that will determine national 
benchmarks for Meals-per-Labor-Hour and revenue per dollar expense. 
  
I have not yet received your information. I would really appreciate it if you would provide the following 
information as soon as possible so I can complete the study. If you have any questions, please feel free to email 
or call me.  
  
If possible please return by April 18, 2008. You do not have to use my forms, I will work with your data in any 
format that you have. Your participation is voluntary and your responses will be kept confidential.  
  
There are several ways to provide the detailed information. Please select the method that will be most 
convenient for you. 
1. Complete documents attached to this email: one Word document and four Excel spreadsheets. Double click 
on each icon to open the attached document. Once completed, please email all documents to 
hannab@wdmcs.org or by replying to this email. Also included is an instruction document in Word. 
                  a.   Word document - an Operational Inventory Survey on services offered and prices 
                  b.   Excel spreadsheet – Meals Served Survey 
                  c.   Excel spreadsheet – Revenue Survey 
                  d.   Excel spreadsheet – Expense Survey 
                  e.   Excel spreadsheet – Scheduled Labor Hours Survey 
  
2. Provide copies of documents for 2006-2007 school year that provide requested information noted below.  
Please mail to  
                                                Beth Hanna 
                                                3550 Mills Civic Parkway 
                                                West Des Moines, IA 50265-5556 
                  or email documents to hannab@wdmcs.org 
  
3. Combination: complete the word or excel document you select and send copies of district documents that 
provides required information. For example, complete the word document ―Operations Inventory‖ and 
excel spreadsheet ―Scheduled Labor Hours‖ and send copies of state reimbursement claim forms and end-
of-year financial reports for 2006-07. 
  
        Requested information includes: 
a.      Prices for meals and snacks sold including all programs, i.e., Breakfast and Lunch: reduced 
price, single, and multiple meal prices; Summer Food Service Program: Breakfast, Lunch, 
Supper; After School Snack Program: reduced price and full price; Child Adult Care Food 
Program: Breakfast, Lunch, Supper, AM Snack, and PM Snack.  
b.     State reimbursement claim forms by building for 2006-07 school year. If your state does not 
require reimbursement claim forms by building, please contact Beth Hanna, researcher. 
c.      2006-2007 end-of-year financial reports by building (if district records revenues and expenses 
by building) or by district (for districts that only record each line item foodservice revenue and 
expense as one amount for entire district, i.e., salaries or wages, benefits, food, supplies, etc.) 
including summary of all revenues, expenses, and balance sheet. 
d.      List of scheduled work hours for each building paid by foodservice and/or worked for 
foodservice (paid from another source) including scheduled hours per day and scheduled work 
days per year (Will be used to calculate scheduled FTE for each building.) Note whether 
employees are salaried or hourly. 
e.       List of all employees not assigned to a specific building paid by foodservice and/or worked for 
foodservice (paid from another source) including scheduled hours per day and scheduled work 
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days per year. For exempt (salaried) employees, i.e., report days per year and indicate hours per 
day if NOT 8 hour per day. Examples may not be all inclusive 
1)      Floaters – Employees who are not assigned a permanent site, but fill-in for vacant positions 
or absenteeism, etc. 
2)     Accounting staff, Secretary, Warehouse, or Truck/Van Driver – If shared employees with 
another department, report only hours assigned to foodservice. 
  
  
I realize that gathering this information will require time and effort on your part. A huge THANK YOU is little 
to offer for your efforts. Hopefully, by knowing that you have made a big difference by providing valuable 
information that allows for validating appropriate Meals per Labor Hour benchmarks for others to use will 
provide satisfaction for you. For a copy of the final research report, please e-mail Beth Hanna at 
hannab@wdmcs.org. 
  
If you have any questions about the rights of research subjects or research-related injury, please contact the 
Office of Research Assurance, 1138 Pearson Hall, Iowa State University, (515), 294-3115; dament@iastate.edu  
  
THANK YOU! You have made a difference! 
  
Sincerely, 
Elizabeth Hanna, MS, RD, LD, SNS Catherine Strohbehn, PhD, RD, CFSP 
PhD Candidate Adjunct Associate Professor 
West Des Moines Community Schools Foodservice and Lodging Management 
3550 Mills Civic Parkway Room 6A 
West Des Moines, IA 50265-5556 Iowa State University 
Phone: 515-360-9436 cell Phone: 515-294-3527 
Email: hannab@wdmcs.org Email: cstrohbe@iastate.edu 
 
